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f _ instruments shown and deséribed here are désigned to provida the teacher, research 
fp Y ‘tworker or diagnostician with specialized equipment for every aspect of cardiac sound 
y jf study: perriianent graphie.recording (2 ‘channels); g group rT high fidelity tape 
f ff recording and playback; and visual monitoring. ‘ 

f f/. ach instrument-design reflects the knowledge and invorporates the experience gained 
f Z “by Sanborn Company during forty‘years of precision médical instrument manufacture. 
Bulletins providing detailed — data and specifications of each instrument are 

/ available on-request,.* \ \ \ 
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HEART SOUND TAPE 
RECORDER PLAYER 
Sanborn-Ampex Model 278 


A modern, versatile 
unit for listening, record - 
ing and playback of heart 
sounds, comprised of a 
Tape . Transport (tape 
speed, 7.5 in/sec); Re- 
cording and Playback 
Amplifiers; a Dynamic 
Heart Sound Microphone 
and five Chest Pieces; 
and one Audiophone. The 
heart sounds heard, when 
the Sanborn “278” is 
used as either an amplify- 
ing stethoscope or as a 
playback device with re- 
corded tapes, are not 
altered as compared to 
those heard with a good 
quality acoustical stetho- 
scope. Furthermore, 
sound loudness can be 
controlled for maximum 
detection of faint sounds 
and murmurs. Monitoring 





of heart sounds, during 







recording, is done from 
the tape itself. In addition 


using 7” or smaller tape 
teels, the Sanborn- 
Ampex may also-be used 


_ for repetitive playback of 


small loops of tape. Pre- 
recorded teaching tapes, 

available from the Amer- 
ican Heart Association, 
auth be Aisi back 


to recording and playback. 


AMPLIFYING 
STETHOSCOPE 
Model 256 


An electronic ampli- 
fying stethoscope which 
permits the auscultatory 
sounds to be heard at any 
desired loudness by one 
or more observers. The 
sounds as heard possess 
exactly the same quality 
and character as when 
heard with a good acous- 
tical stethoscope. Low- 
pitched or high-pitched 
sounds or murmurs may 
be accentuated, at the 
operator’s discretion, by 
means of a set of five 
detachable microphone 
chest pieces. For listening 
by, groups of up to 13, 
audiophones may be con- 
nected directly to the 
Amplifying Stethoscope; 
for groups of 20 to 30, 
supplementary junction 
boxes (and additional 
audiophones) are used; 
and for groups as large as 
200 to 400 in amphithea- 
ters or auditoriums, listen- 
ing may be achieved by 
the use of permanently 
wired audiophone jacks. 


For auditorium use, in 
place of multiple audio- 
phones, the Model 263- 
100/200 Loudspeaker and 
Power Amplifier is avail- 
able. 


SANBORN | 


VISO-SCOPE 
Oscilloscope Model 169A 


When simultaneous 
visual presentation of 
heart sounds is desired, 
the Viso-Scope may be 
used in conjunction with 
any of the previous three 
instruments.* Waveform 
appears on the long- 
persistence 5” Viso-Scope 
screen as a sharply de- 
fined, bright yellow trace. 
This oscilloscope is ex- 
tremely easy to operate, 
and is specially designed 
to be compatible with 
Sanborn recording instru- 
ments. 


*With supplementary 
coupling units, write for 
details. 
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TWIN-BEAM 
Two-Channel Photographic 
. Recording System 


A high gafvanometric 
deflection speed, photo 
graphic recording oscillo- 
graph for use in the 
simultaneous recording of 
the phonocardiogram and 
electrocardiogram ; two of 
the. electrocardiograph 
leads; or, of any two 
cardiovascular or physio- 
logical phenomena, with 
the use of applicable 
transducers. 


It consists of (1) a re- 
Corder and output, ampli - 
fier unit, with controls; 
and (2) two removable 
and interchangeable pre- 
amplifiers which provide 
for the simultaneous or 
separate registration of 
(a) electrocardiogram, or 
“oulse type’’ or slowly- 
varying inputs; and (b) 
phonocardiogram. Acces- 
sories furnished include 
one audiophone, one 
microphone with three 
open bells, and two 
Bowles diaphragm chest 
pieces. 
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Typical calibration resultsshowF &P Accurette precision 
burette meets NBS C434. Compare results with conven- 
tional $9.00 precision burette . . . conventional $5.00 
laboratory burette. 


NBS 
CIRCULAR 
C434 LIMITS 





new FerpAccuretie BURETTES MEET C434 SPECS 
...- AT LITTLE MORE THAN HALF THE PRICE 


Old fashioned burette manufacturing relied on costly zero with three-way stopcock. Volumetric tolerances 
multiple point calibration techniques to compensate of all burettes meet or exceed those set forth in National 
for non-uniform tube diameter. The more points Bureau of Standards Circular C434. 

calibrated, the more accurate—and expensive—the 

















burette. As a result, a 50ml burette to C434 specs had Accurette PRICE LIST 
to be priced in the ten dollar range. Available from stock. Fischer & Porter Co., 5417 County Line Rd., Hatboro, Pa. 
NOW ...advanced Fischer & Porter techniques 
. ‘ oa Mi. MI. Quan. Unit Price 
hold tube diameter uniform to tolerances of +0.0002”. Type Cap. Sub. per Price per 
Tubes are automatically calibrated with uniform ie Case Cove 
; Sasa ‘ ; 89G1150 10 0.05 6 $5.00 | $27.00 
markings, completely eliminating tedious multiple 25 0.1 ae 5.00 27.00 
. : : F ‘é Standard 50 0.1 6 5.00 27.00 
point calibration. The F&P technique assures a bur ices an as : 70 pooped 
ette of equal or greater accuracy for only five dollars 89G1151 10 0.05 ; 6.50 35.10 
...a substantial saving. 25 0.1 * 6.50 | 35.10 
a ; ; Sidearm 50 0.1 6 6.50 35.10 
Available in 10, 25, 50, and 100 ml sizes, the new Burette 100 0.2 6 8.80 47.52 
Accuretie burettes are fabricated of hard, borosilicate 89G1152 
" J " Automatic 25 0.1 6 11.00 59.40 
glass, and are furnished with a straight glass stopcock, Zero 50 0.1 6 11.50 62.10 
a three-way stopcock for filling, or an automatic- hata ” en $ i ER  . 
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The development and application of nuclear energy will have profound effect upon 
the ways of life of men everywhere. Some of its impact will be felt slowly and subtly; 
some, however, will be direct and measurable. An understanding of the probable scale of 
overall impact, and an appreciation of the relative timing involved is indispensable to 
every thinking man today. 


This book, the first in a new International Series on the Economic Aspects of 
Nuclear Energy, presents in clear, simple language the basic reliable facts needed, not 
only by business men, economists, educators, financiers, molders of public opinion, and 
government planners but also by the intelligent layman, to form a sound foundation of 
understanding of the potentialities of nuclear power so that each may appraise the effect 
of this “‘new economic prime mover’”’ upon his affairs. 








The subject of this book was presented at an informal panel discussion held in 
Washington, D.C., during the Eleventh Annual Meeting of the Board of Governors of the 
International Bank, for Reconstruction and Development—The World Bank. In view of the 
eminence of the participants and the importance of their remarks to businessmen, to 
planners, and to the public, Pergamon Press has prevailed upon the World Bank and the 
Participants to permit publication in book form. 


So that those who are not acquainted with atomic matters might better appreciate 
and understand the material presented by these authorities this volume begins with a 
series of notes on ‘‘The Atom’, ‘Atomic Energy’’, ‘‘Radioisotopes’’ and related subjects, 
which have been prepared by the Advisor on Atomic Energy to the World Bank 
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How To Be Interesting Though Factual 


In preparing a report of a new scientific finding, it is sometimes possible 
to entice a reader into sticking with you through apparently pointless 
stretches by intimating at regular intervals that you have discovered some- 
thing in his private bailiwick that he had better know about. This tech- 
nique, if crude, is legitimate. Indeed, some of the greatest literary artists 
use analogous techniques, for example, Dostoevski, who invariably opens 
the preliminary remarks necessary to introduce a new turn of events with 
the exclamation: “Then something happened that nobody could have fore- 
seen, something that was to be talked about in our district for many years.” 
But just as subtler methods are possible in fiction, so also in telling the 
story of a piece of scientific work. 

Consider the sequence of steps that make up a successful inquiry. If an 
author merely describes those steps, then, even though the reader finds each 
move permissible and each result valid, the inquiry itself will appear to be 
just one thing after another. But, if, in addition, the author presents each 
step in terms of the purpose it scrves, then the reader will see the inquiry 
as leading to the solution of a problem. Steps without direction are dull; 
solving a problem is interesting. Consequently, the way to get people who 
begin reading a paper to finish it is to develop a sense of purpose. In fact, 
once a paper is properly oriented, it will gain not only reader interest, but 
also such other essentials as coherence, clarity, and balance of detail. Tele- 
ological explanation may have no place in science proper, but to the extent 
that scientific investigations have to do with the intentions of men, it has a 
place in science writing. 

To illustrate the advantages of explanation in terms of purpose, let us 
consider two possible ways of reporting the results of an imaginary inquiry. 
Our little inquiry offers a solution to a problem that occasionally arises 
in the course of preparing picnics, cold lunches, and similar repasts. 

First version: Ordinarily, determining whether an egg is cooked or raw, 
without breaking the shell, poses no special problem. But suppose that 
several hard-boiled eggs—now cooled—are inadvertently mixed with sev- 
eral raw eggs. How then would you tell them apart? The following method 
requires no special equipment, only the application of a well-known physi- 
cal principle. Place each egg on its side and attempt to spin it. If it spins 
easily, it is cooked; if not, it is raw. Raw eggs do not spin readily because 
the rotational energy is dissipated in the egg’s interior, as dictated by the 
hydrodynamics of viscous fluids. To confirm the method, break the eggs. 

Second version: Twelve white eggs were purchased at a supermarket. 
The eggs were divided into two groups of equal number. The eggs in the 
first group were boiled seven minutes and allowed to cool; the eggs in the 
second group were kept as controls. The eggs were mixed. Each egg was 
placed on its side, and an attempt was made to spin it, after which the egg 
was broken. It was easy to spin those eggs that subsequently were found to 
be cooked, but difficult to spin those eggs that proved to be raw. Etc., etc. 

The strategy of developing a sense of purpose applies at any level: tech- 
nical reports for fellow specialists, popular articles for scientists in other 
fields, and popular articles for the totally uninitiated. Authors know where 
they are heading; may they share that secret with the readers.—J.T, 
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Man against His Environment: 
the Next Hundred Years 


There is a general consensus of opinion 
that the world population, possibly a 
million or so in 10,000 or 12,000 B.c., 
was about 300 million at the dawn of the 
Christian era. In the next 1650 years it 
doubled, and from its new base of 600 
million it quadrupled to about 2400 mil- 
lion in the ensuing 300 years. Because of 
the acceleration in population growth re- 
vealed by the data of the past few hun- 
dred years, it is now evident that a mere 
100 or 125 years will be required for the 
next quadrupling of the population. The 
forces that are in operation are so titanic 
and inexorable that one can entertain but 
the faintest hope of checking the growth 
rate of the human population within a 
century. Perhaps it need not be checked; 
this is the problem we shall explore. But 
be that as it may, to judge from the 
trends of the past 25 years, a world popu- 
lation of 9000 million and a United 
States population of 600 million by the 
year 2050 are almost inevitable. 

These estimates are appreciably 
greater than those of Putnam (/) and 
Harrison Brown (2): six to eight billion 
for the world population and 375 million 
(1) for the United States. The former 
is projected from the estimates of world 
population made by Willcox (3) and by 
Carr-Saunders (4). In both cases, as- 
sumptions are introduced that are in- 
compatible with trends of the past 20 
vears. Harrison Brown assumes that “(i) 
the population of Eurove (excluding 
Eastern Europe) and North America 
will cease to increase appreciably after 





Dr. Luck is a member of the faculty of Stanford 
University, Stanford. California, in the Department 
of Chemistry and Chemical Engineering. This ar- 
ticle is adapted from the presidential address de- 
livered before the Pacific Division of the American 
Association for the Advancement of Science, 28 
Aug. 1957. 
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another quarter-century. (ii) The rates 
of population increase of Japan, Eastern 
Europe, and Oceania will decrease dur- 
ing the next 25 years to present Western 
levels. In an additional 25 years, the 
population will become stabilized. . . .” 
It is also conceded that-these assumptions 
“are little better than guesses.” Putnam’s 
estimate of 375 million for the popula- 
tion of the United States in 2050 results 
from “an arbitrarily assumed decline in 
the growth rate from 17 [persons per 
thousand of population per year] in 1953 
to 9 in a.v. 2000, and nil in a.p. 2050.” 
While these assumptions may appear 
to be plausible, it is not acceptable to 
ignore the fact that death rates through- 
out the world are much more likely to 
go down than to go up and should in- 
deed tend to stabilize around the present 
rate of nine per 1000 (for the white 
population of the United States) or even 
fall somewhat lower. The net rate of 
population increase in the United States, 
influenced slightly by immigration and 
emigration, fell from around 3 percent 
per year in the first 70 years of the Re- 
public to 1.0 or 1.2 percent in the late 
1920’s and to a minimum of 0.59 percent 
in 1932-33. Since then it has increased 
steadily to a 1950-51 rate of 1.76 per- 
cent. Our present rate of population in- 
crease is greater than that of India and 
even higher than the world average (5). 
This phenomenon in the United States 
has been paralleled in recent years by the 
gross birth rates of 14 countries, which 
fell to a minimum of 1.7 percent in the 
period 1933-37 and have been rising 
steadily ever since (2.3 percent in 1947). 
As an assumption, fully as plausible as 
those advanced by Harrison Brown and 
Putnam—especially if we are concerned 
with the magnitude of the hazards 


against which man must prepare him- 
self—a world rate of population increase 
of 1.33 percent per year through the 
next century is proposed. The same rate 
of population increase for the United 
States is postulated. This would give, for 
the United States in 1975, a population 
of 217 million, which agrees with pro- 
jections made by the Bureau of the 
Census and with estimates reported by 
Wooten and Anderson (6). 


Population Growth 


The growth of our species closely 
parallels that of a culture of microor- 
ganisms, with a long latent period fol- 
lowed by a rapidly ascending growth 
phase. In 100,000 years or more our spe- 
cies increased its numbers to only 600 
million, but in the last 300 years our 
numbers burst upward to 2400 million. 
If the analogy with a bacterial popula- 
tion were to be carried further, we might 
expect that the present rapidly mount- 
ing growth phase would eventually slow 
down and that there would emerge an- 
other period of latency, in which, with a 
high population density, an equilibrium 
would be struck between births and 
deaths; the period of rapid population 
growth would have ended. The facts 
that are now available to the demogra- 
pher are quite insufficient for estimating 
this hypothetical equilibrium level of 
population. It would be absurd to at- 
tempt any such calculation (7). But, on 
the contrary, it is essential that we look 
forward 100 years, largely to budget 
for the future, and venture an estimate 
about whether the environment can be 
so changed or the requirements of our 
species so modified as to permit the 
earth to sustain a population burden of 
9000 million. 

Let us first be sure of our base lines— 
of the things that are relatively im- 
mutable. 

Climate. The earth’s climate has been 
fairly constant for the last 1000 million 
years, and there is no reason to expect 
anv appreciable change during the next 
million years (8), let alone a hundred 
years. This is of considerable importance 
in the raising of food, since temperature, 
rainfall, and the amount of solar energy 
incident upon the earth are among the 
principal determinants (9). 

Land areas. The earth is of finite size, 
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and the land areas will remain relatively 
constant for many millennia. 

Biosphere. Man and all the living 
things on which he depends live only in 
the very thin interface between the 
heavens and the earth. Man will not be 
able to give himself more elbow room by 
vast efforts at burrowing downwards or 
by fanciful migrations into space. For we 
are talking about a lebensraum problem 
affecting at least 40 million newcomers a 
year. 

Food requirements. Although man has 
been tendirg toward a more sedentary 
form of life, there is no reason for be- 
lieving that the food requirement of the 
individual adult can be reduced for pro- 
longed periods below 2000 Calories per 
day. 

Hereditary factors. Even if it were 
feasible to apply to man the skills in 
breeding that are applied to plants and 
domestic animals, there is little likeli- 
hood that even in thousands of years one 
could so alter the species as to enhance 
its chances of survival against the pres- 
sures that threaten to develop in the next 
few centuries. 


Feeding 9000 Million People 


Clearly, the most pertinent question is 
whether or not the world of 2050 will be 
able to raise enough food to support a 
population of 9000 million. The answer 
appears to be that it will be able to do so 
in a sort of way, although the present in- 
equalities in distribution will be accentu- 
ated. The land area of the earth is about 
36 billion acres, of which less than one- 
tenth, or 2 to 3 billion acres, is under 
cultivation. To this may be added 6 bil- 
lion acres of pasture land, which, be- 
cause of unfavorable climate, poor ac- 
cessibility, or low fertility, would be mar- 
ginal if partial conversion to agricul- 
ture were contemplated. Finally, we have 
another 1 to 1.5 billion acres of marginal 
land in the north and in the tropics 
which could be brought into cultivation 
only at tremendous expense and with 
great labor. Vast sums in capital invest- 
ment would be reauired to maintain the 
stability of such soils, to prevent erosion, 
and to provide irrigation, or drainage, 
and fertilizers. 

Nonetheless, it appears from the cal- 
culations made by Salter (170) that exist- 
ing techniques would permit a doubling 
of world food production (from the 1946 
level) as an attainable goal bv the ex- 
ploitation of 1.3 billion acres of this mar- 
ginal land. In lookine ahead still further. 
above all to the stated ohiective of feed- 
ing a quadrupled population, it seems 
probable that more of the pasture lands 
would have to be used—in some in- 
stances, at very great cost—to raise cereal] 
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grains and other plants for human con- 
sumption (11). 

One of the basic rules in human nutri- 
tion is that, in an ideal diet, one-third 
to one-half of the protein intake shall be 
derived from animal sources. The pecu- 
liar merit of animal proteins, in general, 
is that they contain certain indispensable 
ingredients—half a dozen or so amino 
acids—which are usually not present in 
adequate amounts in seed proteins. All of 
these can now be synthesized in the labo- 
ratory and, indeed, the manufacture of 
amino acids is developing into a sizable 
industry. One need not be much of a 
prophet to predict with assurance that 
the day will come when the use of do- 
mestic animals for meat will be reduced 
and when the fortification of foodstuffs 
of vegetable origin with factory-made 
amino acids will correspondingly in- 
crease. Alternatively, we may learn how 
to extract the very nutritious proteins of 
leaves on a sufficiently vast scale to use 
these effectively as food supplements. 
The necessity of some such change in 
nutritional practice becomes evident 
when we realize that the world popula- 
tion of cattle, sheep, poultry, and swine 
consumes about three times the food 
calories consumed by man. Only a small 
part of this is food refuse, unfit for hu- 
man consumption. Much of it is grain 
and plant material deliberately culti- 
vated for the feeding of domestic ani- 
mals, and much of it is derived from 
pasture lands which will eventually have 
to be brought into agriculture. 

Over 60 percent of the world’s popu- 
lation (most of Asia, Egypt, all of Cen- 
tral America, and some parts of South 
America) consumes, on the average, less 
than 2200 Calories per capita per day. 
And such an average is deceptive, for it 
conceals the fact that many people in 
the countries concerned receive less than 
2200 Calories per day. But is it not true 
that food production has been increasing 
substantially the world over? Yes, even 
in Egypt. But population has increased 
even more rapidly. The director general 
of the Tinited Nations Food and Agri- 
culture Organization was forced to re- 
port, in 1951, that even though the 
world’s production of food had increased 
by 9 percent since 1934-38. the popula- 
tion had increased by 12 percent. In con- 
seauence, available Calories were re- 
duced from 2380 to 2260 per capita per 
dav, and hunger and food shortages in- 
creased (12). 

To feed 9000 million peonle in the 
year 2050. even at minimum levels, it is 
reasonably certain that vast sums will 
have to be exnended in land reclama- 
tion, in the prevention of further erosion, 
in the manufacture of fertilizers, in the 
husbanding of nitrogenous and_phos- 
phorus-containing wastes, and in irriga- 


tion and water conservation. Fisheries 
will be extended into the southern 
waters; at present, 98 percent of the 
world’s fish catch is from the Northern 
Hemisphere (2). Domestic animals, 
whether used for food or for work, will 
be displaced—the former by the syn- 
thetic products of the food industry, and 
the latter by the machine. The harvest- 
ing and cropping of food from the oceans 
and from the fresh waters of the earth 
will be carried out much more efficiently, 
and the cultivation of bacteria, yeasts, 
and photosynthetic algae for human food 
will be further developed where regional 
conditions are appropriate; sunlight and 
carbon dioxide are needed for cultiva- 
tion of the latter, and rich carbohydrate 
wastes are needed for the former. 


Natural and Synthetic Fibers 


Not all the plants raised by men are 
for food. Some are raised to provide him 
with the fibers needed for fuel, clothing, 





housing, paper, packaging, and so on. 
Trees are the principal source of plant 
fibers, with a present world wood con- 
sumption of about 1000 pounds per year 
per inhabitant (2). The original 15 bil- 
lion acres of forest land have been re- 
duced by man to 10 billion acres, of 
which 6.5 billion acres lend themselves 
to reforestation and sustained-yield man- 
agement (2). Next to wood fiber in im- 





portance comes cotton, and then jute. 
The former accounts for nearly 60 per- 
cent of the world’s fiber production, ex- 
clusive of wood. However, only about 5 
percent of the world’s good cropland is 
used to raise such fibers, while 30 to 40 
percent of the world’s pasture land is 
used to raise the sheep and goats which 
provide us with animal fibers. 

Insofar as this country is concerned, it 
has been calculated (13) that the pro- 
duction of natural fibers, expressed as a 
percentage of total fiber production, will 
decrease sharply. By 1975 natural fibers 
will constitute little more than 50 per- 
cent of the total fiber production in this 
country; synthetic fibers will make up 
the balance. In 1930, only 4 percent of 
our total fibers were synthetic. The total 
consumption of forest products, for all 
purposes, in the United States in 1975 
will be not more than 10 or 15 percent 
greater than that of 1952 (13). This is 
a safe, short-term forecast. but from 
other estimates it seems reasonably cer- 
tain that our forest products and natural 
fibers will be adequate for our needs 
through the next century. This predic- 
tion is necessarily based on the assump- 
tion that reforestation practices will con- 
tinue, that inroads upon our forest lands 
will be negligible, and that the synthetic 
fiber industry will expand into certain 
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es} other countries as industrialization pro- 
etn} ceeds. A suggestion of things to come is 
the] to be found in the announcement that 
em} papers for specialized purposes can now 
als, be made from nylon and related syn- 
will] thetic fibers (14), though, for the mo- 
‘yn-} ment, at the prohibitive price of $1 to 
and $2 per pound (15). 
est- 
ans 
arth} Energy Requirements 
itly, 
asts, In adapting to his environment, man 
ood) has been making steadily increasing de- 
onal! mands upon the energy-yielding sub- 
and stances and processes about him. His 
‘iva- | present requirements (exclusive of en- 
Irate ergy derived from food) approximate 
the energy equivalent of 10 tons of coal 
per capita per year (in the United 
States). In the nonindustrialized coun- 
tries, the requirement is obviously much 
less. Up until quite recent years, man 
1 are | derived much of his energy from the 
him burning of wood, from falling water, 
hing, | and from wind. While in 1800 the world 
) ON. | production of energy from coal was 
plant negligible, it rose rapidly and, about 
con- | 1880, began to be supplemented by that 
_Yeat | from petroleum and from hydroelectric 
> bil- | sources (16). At the present time the 
n re- | U.S. consumption of energy approxi- 
°s, Of | mates 160,000 kilocalories per person 
selves per day—an amount which is about 15 
man: | times greater than that required for a 
pal primitive agrarian existence and about 
Jute. | 9 times the world average (2). 
) per- 
mn, eX- 
out 3 | Fossil Fuels 
and is 
pi 40 What.does the future hold in store for 
and 8" us insofar as nonfood energy sources are 
which concerned? Half of the coal that has 
.. been consumed by man throughout his 
ned, it entire history has been burned since 
€ pro- 1920. The reserves are still tremendous 
d as 2 and, when supplemented by those of 
n, will 3 aes 
other fossil fuels (liquid petroleum, nat- 
| fibers ural gas, oil shale, and tar), may amount 
0 Pet to as much as 8000 billion tons. This is 
in this admittedly an optimistic figure for it 
ake up pays scant attention to the economics of 
cent of the problem, to the feasibility of extract- 
1e total ing fossil fuels from fields that may be 
for ali. ; TRE Seg ARe 
| almost exhausted. The pessimists insist 
n 1975 | that our fossil-fuel reserves that are really 
percent | amenable to extraction may prove to be 
This is as low as 800 billion tons (2). 
t from Between 1940 and 1950 conspimption 
bly cet tof energy in the United States incveased 
natural by 50 percent, and by 1960 it will cer- 
: needs tainly be 25 percent above the 1950 
predic thavel (17). By 1975 we will be using en- 
—— ergy at the rate of over 2 billion tons of 
vill con- |« ‘ ‘3 sane 
ds coal equivalent” per year, which is 
. — about that of the entire world at the 
ynthetic present time. If we take into account 
. certain . Baits 
the industrialization programs of eastern 
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Europe,. Asia, Africa;. and’ South: and 
Central America and. the inevitable 
population increases of.the next century, 
it becomes pretty clear that fossil fuels 
as sources of energy will have almost 
disappeared by the end of the next cen- 
tury—if present trends continue. We 
shall have consumed, in a scant 250 
years, the fossil fuels that Nature re- 
quired 250 million years to make. 

To what extent will our reserves of 
energy in the form of unexploited hydro- 
electric power help us out? If they could 
all be put to use and put to use soon, and 
if we could exploit them on a maximum 
flow basis—three very large if’s—the 
power so derived might equal a coal 
equivalent of 4 billion tons per year. 
This could have a significant effect 
within the first few decades but would 
satisfy only 3 to 15 percent of the world’s 
energy requirements a century from now. 


Energy from Atomic Fission 


And so we come to the atom, and none 
too soon. In 1898, Sir William Crooks, 
in his presidential address before the 
British Association for the Advancement 
of Science, predicted that exhaustion of 
the world’s reserves of nitrates, then rap- 
idly in progress, would spell the end of 
agriculture and, ultimately, of the spe- 
cies. But only 5 years were to pass be- 
fore the means was discovered of fixing 
atmospheric nitrogen and of putting the 
new fixation processes at the service of 
agriculture. And so it is with the energy 
of the atom. At a most cruciat moment 
in the history of man, scientific discovery 
has carried us into a new era, rich with 
tremendous possibilities for good and 
fraught with hazards of almost incred- 
ible magnitude. Just when the end of 
conventional sources of energy appears 
to be in sight, Nature reveals to man 
the vast new sources of energy hitherto 
locked within the atom. 

Insofar as energy is concerned, there 
is no question but that the discoveries 
of the past few years have given us a 
new lease upon life. The exploitable re- 
serves of uranium and thorium, the 
world over, have not been published in 
full. In our own country we have at least 
180,000, and possibly 500,000, tons of 
uranium, expressed as U,QO,, that may 
be mined at costs that should not prove 
to be prohibitive (2, 78). Even larger 
quantities of uranium are known to be 
in Canada, the Belgian Congo, and 
South Africa, while India and Brazil 
have rich deposits of thorium. 

If it ever becomes feasible to extract 
the uranium from our low-grade shale 
and phosphate deposits and, perhaps 
ultimately, from our average granites, 
the new energy reserves would carry us 


very far “into°the future..Although the’ 
concentration. of uranium .and thorium 
in granite is very low, .it:is nonetheless 
such that, if these materials could be 
fully extracted, 1 ton of. granite. would 
yield an energy equivalentiof.50. tons of 
coal. To consider the uranium and thor- 
ium of the United States alone, it may 
be calculated that 500,000 tons of.these 
minerals, if fission’ could. be carried to 
completion, would yield an amount of: 
energy equivalent to that of 1500 billion 
tons of coal—an exploitable energy re- 
serve which is fully equal to the world’s 
fossil-fuel resources. World reserves of 
uranium and thorium have been esti- 
mated at 25 million and one million 
tons, respectively. 

If the potential energy of these metals 
could be fully exploited by “breeder” 
techniques, this new reserve would equal 
25 times that of the world’s reserves of 
coal and 100 times the reserves of petro- 
leum (J). The technical difficulties that 
have yet to be solved are, of course, 
enormous and involve the utilization of 
the plutonium-239 derived from uran- 
ium-238 and of the uranium-233 de- 
rived from thorium; the disposal or 
storage of radioactive wastes and resi- 
dues; the maintenance of large inven- 
tories of uranium or thorium at every 
atomic power plant, and so on. 

Despite all of this, progress is indeed 
rapid. It is now clear that Great Britain 
will be satisfying 20 to 25 percent of her 
total electricity requirements by atomic 
fission in 1965 and more than 40 percent 
by 1975 (19, 20). The nuclear reactor 
to be constructed in Somerset will have 
a net output of 500,000 kilowatts, which 
is more than 8 times that of the well- 
know reactor at Calder Hall (20). Bel- 
gium, France, Germany, Italy, Luxem- 
bourg, the Netherlands, and Japan have 
similar programs planned for the im- 
mediate future. In our own country 
there will be at least 1 million kilowatts 
of generating capacity in commercial 
atomic power plants by the end of 1960 
21). This will constitute only 0.7 per- 
cent of the electric power capacity that 
we shall then have available. 

To look further into the future, it is 
possible that thermonuclear fusion proc- 
esses will have developed sufficiently by 
1975 or 2000 to give to the world atomic 
power plants that will be able to exploit 
the almost limitless reserves of deuter- 
ium with which we have been endowed. 
But this development awaits our ability 
to generate temperatures of 100 million 
degrees and to contain the ionized gases 
out of contact with the walls of the re- 
actor—perhaps by magnetic means (22). 

As a corollary to all of this it becomes 
evident that small reactors suitable for 
operation of motorcars and aeroplanes 
will have to be developed, impossible as 








this seems at the moment, or our Te- 
serves of fossil fuel may have to be con- 
served to provide the liquid fuel that 
they will need. And here they will face 
the competition of the fast-growing 
petrochemical industry, to which we 
turn for rubber and plastics. 


Solar Energy 


Much has been written about the lim- 
itless resources of the sun as a source of 
energy. We are reminded by Ayres and 
Scarlott (23) that in only 3 days we re- 
ceive from the sun as much energy as 
could be obtained by burning all our re- 
serves of fossil fuels plus all of our re- 
maining forests. It is admittedly humili- 
ating to realize that man has not yet 
found a more satisfactory means of util- 
izing solar energy for nonfood purposes 
than to plant forests and burn the trees. 
Space-heating by solar energy is certainly 
in the offing, but the development of 
solar engines that will produce more than 
50 horsepower per acre of collecting area 
seems to be remote. Doubtless the time 
will comme when we shall have to devote 
many square miles of sunny collecting 
areas to solar engines, though, at the 
present stage of development, even 50,- 
000 square miles so employed would, at 
fantastic costs, produce only 2 to 5 per- 
cent of our probable energy requirements 
100 years hence. 


Reserves of Metals 


Several excellent studies have been 
made of our resources in metals, one of 
the most recent being that by the Presi- 
dent’s Materials Policy Commission, a 
five-volume report published in 1952 
(24). An industrial society requires vast 
amounts of metals. As with uranium and 
thorium, any calculation of the world’s 
reserves of the various metals is inti- 
mately related to economics. Just how 
far is man prepared to go and able to 
go in the processing of ores of low yield? 
Will our supplies of energy be sufficient, 
and will effective substitutes be found 
for several of the metals for which the 
reserves are negligible? 

At the present level of technology, and 
on the assumption that industrialization 
will continue to increase in countries that 
are now largely agrarian, it is reasonably 
certain that the world’s exploitable re- 
serves of bauxite (the most important 
aluminum ore), copper, lead, zinc, tin, 
manganese, nickel, chromium, cobalt, 
cadmium, and so on will have dimin- 
ished to the vanishing point within 100 
years. Metallurgy will, of course, make 
tremendous progress. Lower-grade ores 
will be exploited. Aluminum will be re- 
covered from clay, and magnesium, in 
vast quantities, from the sea. Indeed, it 
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has been pointed out that, from 100 tons 
of ordinary igneous rock, 8 tons of alu- 
minum, 5 tons of iron, 0.5 ton of titan- 
ium, 180 pounds of manganese, 70 
pounds of chromium, and so on, might 
be extracted. But all of this would be 
done at the expense of incalculable 
amounts of energy. It seems increasingly 
probable that the survival of the species 
in a highly industrialized world will de- 
pend in part upon man’s ingenuity to 
use sea water, air, ordinary rock, clay, 
and sunlight as direct sources of raw 
materials and energy. Some of our essen- 
tial foodstuffs, especially a number of in- 
dispensable amino acids, will have to be 
produced in factories, since there is little 
likelihood that man can long continue 
to enjoy the luxury of domestic animals. 
It is also reasonably certain that our 
society will become so complex, because 
of the evolving pattern in industry, the 
pressures of high population densities, 
and the inevitable increases in controls 
of all sorts designed to husband our di- 
minishing resources and to keep us at 
peace with our neighbors, that govern- 
ments will become more and more per- 
vasive, and more and more domineering; 
the precious freedoms of the individual 
will diminish. 


“Population Bomb” 


Will it be worth while for our children 
and our grandchildren to struggle against 
such terrific odds and against so grim a 
future? Indeed, the struggle is worth 
while, but it is more and more necessary 
that we become fully aware of the forces 
with which we must wrestle, and every 
reasonable proposal that allegedly offers 
hope of improving our plight must be 
examined on its merits. The crux of the 
problem is explosive population growth; 
we are caught in the fast-mounting 
growth phase of our species. Is it pos- 
sible for man “to call the shots,” to fix 
that optimum level at which the world’s 
population should become constant, to 
determine the equilibrium at which birth 
rates and death rates are equal, and to 
maintain the balance so determined with 
the precision that would be required? As 
has been so well stated by Robert Cook 
(25), “the population bomb is as great 
a threat to mankind as the nuclear bomb. 
Fortunately its fuse is longer.” 

We must, of course, realize more 
clearly than we do the dire consequences 
of a modern war. War, it has been al- 
leged, in any primitive agrarian or food- 
collecting economy served to kill off ex- 
cess numbers, to reduce population pres- 
sures, and to redistribute more equitably 
the food supplies and essential resources. 
But in a highly industrialized society, 
into which much of the world is moving, 
war can no longer be waged without 
catastrophic consequences. The 100 mil- 


lion who might be lost in another world 
war (26) represent only 2.5 years’ incre- 
ment to the world’s population, but the 
attendant disruption of industry would 
be so complete that recovery would be 
improbable. The peoples of our indus- 
trialized nations are now so dependent 
upon industry for food and the means 
of transporting food, for the chemicals 
required in the prevention and treat- 
ment of disease, for their clothing, and 
so on, that a serious decrease in indus- 
trial output would be attended by dis- 
ease, a sharp increase in the death rate, 
and reversion of the survivors to a primi- 
tive agrarian economy. 

Part of the answer to the population 
problem is to be found in the mainte- 
nance of a very delicate balance between 
industry and agriculture and by a world- 
wide reduction in the birth rate. Science 
is in the paradoxical position of having 
given to man the means of reducing 
death rates and the techniques necessary 
for lowering birth rates but of distrib- 
uting these bounties to a world that is 
eager to receive the former and is hostile 
toward the latter. 

In instance after instance, the con- 
quest of disease has served only to ag- 
gravate the major problem. In Ceylon, 
DDT was introduced in 1946 in a heroic 
effort to eliminate the Anopheles mos- 
quito, the carrier of malaria. The experi- 
ment succeeded; the death rate fell from 
20 to 13 in 2 years, the birth rate re- 
mained high, food production remained 
at the old level, and hunger and starva- 
tion increased in severity. In British 
Guiana infant mortality was reduced in 
2 years from 350 per 1000 of population 
to 67. The population of the colony is 
now doubling every 7 years (1). It would 
be easy to show that the rapid introduc- 
tion of modern sanitation practices in 
Egypt, India, Mexico, and Pakistan, for 
example, with the possible elimination 
of typhoid fever, infectious dysentery, 
and enteritis, would reduce the death 
rate very appreciably and, for a time, 
would have disastrous results on the feed- 
ing of the people; starvation and famine 
could attain epidemic proportions. In- 
creasing birth rates are as serious as de- 
creasing death rates in aggravating the 
population problem. I shall not attempt 
to explore the factors that alter birth 
rates; it is sufficient to mention that the 
causes are admittedly complex. Higher 
birth rates appear to be associated in 
part with an improvement in economic 
status and with the encouragement given 
by government, in subsidies and tax re- 
lief, to the bearing of children. 


Population Control 


Many remedies for the population 
problem are proposed. No one person can 
lay claim to sufficient knowledge to de- 
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fine a pattern of social policy that would 
prove effective and acceptable in achiev- 
ing population control in a world as com- 
plex as ours has become. But we would 
be seriously remiss if we did not remind 
ourselves of some of the remedies that 
hold forth an element of promise. Abor- 
tion, at the request of the prospective 
mother, should not only be permitted 
but, in some instances, encouraged. Edu- 
cation in the practice of contraception 
should be increased and, in some regions, 
clinics for the teaching of contraception 
should be encouraged. Research on this 
important subject should be fostered, 
especially in the hope that an effective 
contraceptive “pill” could be developed. 
Governments should give serious thought 
to the advisability of decreasing the sub- 
sidies, family allowances, and direct 
benefits extended to the parents of chil- 
dren and the indirect relief extended 
through tax reductions. Possibly parents 
should enjoy a tax exemption of $600 
for every child they do not have instead 
of a $600 reduction in taxable income 
for every child they do have. 

It is well to recognize that research 
aimed at the conquest of disease and at 
reduction of death rates will and must 
continue at a high level. The desire to 
alleviate suffering and to save life is an 
expression of one of the highest spiritual 
values in man. It should also come to 
be recognized that the elimination of 
hunger and starvation and the improve- 
ment of the nutritional status of the poor 
are equally desirable objectives. But 
there is no hope of attaining these goals 
without population control. I would like 
to believe that the tremendous forces of 
organized religion and of popular edu- 
cation will, in the days of our children 
and our grandchildren, overcome the 
superstition, the ignorance, the apathy, 
and the psychological hindrances that 
now stand in the way of population con- 
trol. I would like to believe that gov- 
ernments, frustrated though they may be 
in attempts to solve the relatively minor 
problem of disarmament, will be able to 
work in concert on the even greater, but 
related, problem of sharing, for peaceful 
purposes, the material resources of the 
world and of developing an acceptable 
program of world population control. 

Lewis Strauss, chairman of the Atomic 
Energy Commission, in discussing the 
question “Can man learn to live with his 
inventions, or must he perish because of 
them?” has called for an international 
conference to study the “serious threats 
to the welfare, even the life, of the hu- 
man race” that are resulting from man’s 
inventiveness in physics, chemistry, engi- 
neering, medicine, and biology (27). 
Alexander Haddow, in calling attention 
to the need for an international science 
council, has reminded us of Lord Lind- 
say’s proposal in 1946 that a permanent 
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international council of scientists be or- 
ganized within the framework of the 
United Nations (28). I would like to 
believe that our own Government will 
make greater use of the resources of the 
National Academy of Sciences for ad- 
vice on the scientific aspects of matters 
such as these. I believe—this is a quite 
personal opinion on government policy— 
that it will eventually be necessary for 
the countries that are advanced techno- 
logically, and that have the resources to 
permit them to aid other countries, to 
act in concert in extending such assist- 
ance. An essential prerequisite for such 
assistance should be clear proof that the 
applicant country has introduced an ac- 
ceptable program of population control 
and will not continue to burden the rest 
of the world with all the troubles inherent 
in expanding populations. There is, in my 
own mind, some question, also, about 
whether we have any right in our own 
country, in the interest of attaining 
higher standards of living, to drain the 
rest of the world of many of its precious 
natural resources unless we initiate meas- 
ures to reduce our own rate of popula- 
tion increase. 

There are those who insist that we 
shall be “sitting pretty” as long as our 
agricultural and industrial productivity 
keeps ahead of our population growth. 
I would submit, however, as Stanley 
Cain puts it, that this battle between 
production and reproduction will never 
be won by production alone. 


Never-Ending Struggle 


Almost every previous crisis in the his- 
tory of man, except those that confronted 
the civilizations of the Mediterranean 
basin, have been solved by man’s inven- 
tiveness, The life-or-death problem that 
now confronts the species is, paradoxi- 
cally enough, the culminating result of 
man’s ingenuity in solving his material 
problems. The solution of today’s prob- 
lem demands infinite wisdom and hu- 
man understanding as well as technical 
progress, for the adaptations we must 
make in the next century will not be in 
material things alone. We shall have to 
adapt emotionally and morally. Our 
world of ideas, our standards of right 
and wrong, our ethical judgments, the 
things of the spirit, will be subject to 
strange new pressures as our cities grow 
larger, as expanding populations draw 
more heavily upon us, as governmental 
controls reach farther and farther into 
even the sanctities of our lives, and as 
our personal freedoms diminish. 

I have described the battle of man 
against his environment and have indi- 
cated that his days are numbered if pres- 
ent trends in population growth are con- 
tinued. The qualification is important, 


for I have enough faith in the inherent 
wisdom of man to believe that present 
trends will not be allowed to continue 
and that we shall have a world in which 
the material and spiritual values of the 
good life can be enjoyed for many many 
centuries to come. In the vastnesses of 
these problems the physical scientists are 
optimists; they are keenly aware that the 
technological progress of the future may 
shade into oblivion the advances of the 
past. The biologists are traditionally pes- 
simists. They know that species may 
come and species may go. Being a bio- 
chemist, I am necessarily an “optipessi- 
mist.”” As such, I can only express the 
faith that man, in the wisdom with which 
he has been endowed, will continue to 
triumph in the never-ending struggle to 
sustain the individual and the species. 
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Yale Natural Radiocarbon 


Measurements III 


G. W. Barendsen, E. S. Deevey, L. J. Gralenski 


Earlier papers from our laboratory 
have reported measurements of natural 
radiocarbon made by Libby’s solid-car- 
bon method (/, 2) and by Suess’ acety- 
lene method (3). In this article, we give 
results obtained between July 1955 and 
March 1957 (4), mainly by the carbon 
dioxide method of de Vries and Barend- 
sen (5), which we have had in operation 
since December 1955. Work with acety- 
lene is never entirely free from danger of 
explosion, as we know from experience. 
Moreover, the yield of acetylene is less 
than 100 percent, so that larger samples 
are required and isotopic fractionation 
is possible. In extending the range and 
accuracy of radiocarbon dating by use 
of larger samples, we intend to take ad- 
vantage of the fact that carbon dioxide 
can be compressed under many atmos- 
pheres without attendant risk. 


Technique 


A counting system including a high- 
pressure proportional counter and ap- 
propriately high voltages is being in- 
stalled for full realization of the advan- 
tages of the carbon dioxide method. 
Meanwhile, we have conducted routine 
dating in the same counters that were 


Dr. Barendsen, who was operator of the Geo- 
chronometric Laboratory at Yale University, New 
Haven, Conn., in 1955-56, is now at the Radio- 
biological Institute, National Health Research 
Council, Rijswijk, the Netherlands. Dr. Deevey 
is professor of biology and director of the Geo- 
chronometric Laboratory at Yale University. Miss 
Gralenski is a research assistant in the Geochro- 
nometric Laboratory. 
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previously used for acetylene. These 
counters were not designed for use at 
high pressures. Thus, when counter 1 is 
filled with carbon dioxide to a pressure 
of 137 millimeters of mercury, it shows 
a background of 8.8 disintegrations per 
minute, and counter 2 (which has no 
shielding inside the ring of anticoinci- 
dence counters) has a background of 
10.1 disintegrations per minute; the net 
activity of the modern reference stand- 
ard (hemlock wood laid down between 
A.p. 1840 and 1850) is close to 20.0 dis- 
integrations per minute in each counter. 

We have made no important changes 
in the system for purification of carbon 
dioxide that was developed by de Vries 
and Barendsen. Final purification, pri- 
marily for removal of radon, is accom- 
plished by permitting the gas to react 
at 800°C with calcium oxide that has 
been prepared from ancient calcite to 
insure radiochemical purity. After gase- 
ous products are pumped away at 400°C, 
the carbon dioxide is liberated by in- 
creasing the temperature of the carbon- 
ate to 900°C, 

Corrections of several sorts have in- 
creased the stability of the background 
and modern counting rates, and thus the 
accuracy of the dates. Changes in room 
temperature are compensated for during 
filling of the counters; the purity of the 
filling gas is tested before and after a 
run by examination of the relation be- 
tween over-all counting rate and voltage 
in the region where this relation is linear 
and steep; changes in barometric pres- 
sure (with which the meson component 
of the over-all counting rate is inversely 


25. R. C. Cook, Bull. Atomic Scientists 12, 295 
(1956). 

26. Current planning estimates of the Army pos- 

tulate several hundred million deaths as the 

immediate result of a world war fought with 

today’s weapons [testimony before the U.5. 

Senate Subcommittee on the Air Force, 25 

May 1956, by Lt. Gen. James Gavin (New 

York Times, 29 June 1956) }. 

Associated Press dispatch, Palo Alto Times 

21 June 1957), p. 28. 

28. A. Haddow, Bull. Atomic Scientists 12, 247 
(1956). 


n 
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correlated) are corrected for when nec- 
essary. Application of these various cor- 
rections may change the observed count- 
ing rate of a sample by as much as 2 per- 
cent; corrected counting rates for an- 
thracite ard for “modern” wood then 
prove to be extremely stable over peri- 
ods of several months, with occasional 
fluctuations that are attributed to neu- 
trons (associated with solar flares). We 
have also observed slow, systematic but 
unexplained changes in background 
counting rate, which do not affect the 
calculated dates because of the fre- 
quency with which calibration runs are 
made. 

The routine practice in dating is to 
make duplicate 24-hour runs, one in 
each counter. Calibration runs are made 
over weekends. The net sample/net 
modern wood ratios for duplicate deter- 
minations normally agree within the sta- 
tistical error, so that the two can be com- 
bined into a single date. Such dates are 
listed in Table 1; we make no distinction 
between dates obtained by the acetylene 
method and those obtained by the car- 
bon dioxide method. 


Results 


Calcareous samples have been entirely 
avoided because of uncertainty about the 
modern carbon-14 assay with which they 
should be compared and because of the 
possibility of carbon exchange between 
lime and atmosphere or ground water. 
A few preliminary studies of the radio- 
carbon content of modern wood from 
Guatemala and Yucatan have confirmed 
the existence of the Suess effect (6) (de- 
creased radioactivity since a.p. 1900, 
owing to admixture of “dead” carbon 
from combustion of. coal and_petro- 
leum); they give no support to the sus- 
picion that forest trees in the Maya 
area might incorporate an appreciable 
amount of old carbon from a limestone 
substratum. Further studies of the mod- 
ern assay have been deferred until mass- 
spectrometric studies of carbon-13 can 
be conducted simultaneously. 

Of the major projects represented by 
dates in Table 1, three are essentially 
complete. The Alaskan Little Ice Age is 


SCIENCE, VOL. 126 





y-3 
mit 
soil 
exp 
for 


pos 
anc 


soil 
exp 
1N 


eri- 
nal 
eu- 
We 
but 
ind 
the 
fre- 
are 


; to 
in 
ade 
‘net 
ter- 
sta- 
om- 
are 
tion 
lene 
car- 


rely 
- the 
they 
the 
veen 
ater. 
dio- 
rom 
med 
(de- 
900, 
rbon 
etro- 

sus- 
Aaya 
iable 
stone 
nod- 
nass- 

can 


d by 
tially 
ge is 
L. 126 





discussed in a paper by E. S. Deevey, 
D. B. Lawrence, and K. B. Bengtson 
(7). Caribbean archeology is discussed 
by Irving Rouse, J. M. Goggin, and J. M. 
Cruxent (8). A separate paper is not 
planned for the third project, on Euro- 


pean Paleolithic to Neolithic, but a sum- 
mary of the new dates, together with 
previously published dates of significance 
to the pollen chronology of northwestern 
Europe, is given for ready reference in 
Fig. 1; Table 2 is a check list of these 


dates. Studies are being continued or 
North American geology (with R. F. 
Flint), including the pollen-stratigraphic 
section for which E. S. Deevey is prima- 
rily responsible, and on the Southern 
Hemisphere (with various collaborators). 


Table 1. Radiocarbon dates obtained by the acetylene and carbon dioxide methods. All ages are given in years before a.p. 1955. “Mod- 
ern” means that the radiocarbon assay did not differ significantly from that of the reference standard. 


Description Sample No. Age Description Sample No. Age 
I. Alaskan Little Ice Age and related samples sample Y-305) at W. S. Cooper’s sta- 
Bengtson 46. Wood from 4-ft log im- Y-36 Modern tion 20 (see Y-303). Collected in 1955 
bedded in till, below the upper limit of and submitted by D. B. Lawrence. 
till deposition at the end of a spur pro- Lawrence F55-7. Stump, rooted in Y-307 3745 + 100 
jecting into the east side of the south place about 10 ft below high-tide level, 
part of Brady Glacier, Glacier Bay dis- eroded from outwash by wave action, 
trict, at 1600-ft altitude at the location west of the north end of Willoughby 
of sample Y-37 (3). Collected in 1950 Island, on the west shore of Glacier 
and submitted by K. B. Bengtson. Com- Bay. Collected in 1955 and submitted 
ment: samples Y-37 and Y-32 were re- by D. B. Lawrence. Comment: this 
mains of alpine timber in similar strat- sample essentially duplicates sample Y-8 
igraphic positions; both were dated (4050+150 yr) (3), which was col- 
“modern.” The large log reported here lected by Bengtson at a nearby locality. 
was transported to the locality by a gla- Lawrence F55-8. Hemlock stump, Y-308 Modern 
cier, but does not prove to be signifi- rooted in place in intertidal zone on 
cantly older. southern point of Lester Island at the 
Lawrence F55-1. Transported log, Y-301 2265 + 80 north entrance of Bartlett Cove, Glacier 
found on top of varved clay exposed Bay. Collected in 1955 and submitted 
in north wall of valley of Goose Cove by D. B. Lawrence. Comment: this 
Creek about 1/10 mi east of entrance of sample essentially duplicates samples 
creek, east shore of Muir Inlet, Glacier Y-132-83 and Y-132-86 (3), both of 
Bay. Collected in 1955 and submitted which were dated “modern.” 
by D. B. Lawrence. Helm Glacier, British Columbia. Y-346 Modern 
Lawrence F55-2. Stump, rooted in Y-302 4330 + 80 Wood from forest tree killed by advance 
place, top torn by ice moving from of Helm Glacier to its recent maximum 
north, exposed at north margin of val- and exposed by its retreat since A.D. 
ley of Goose Cove Creek about 1/10 mi 1940, east tongue of Helm Glacier (10, 
east of entrance of creek, east shore of locality 1, p. 366), Mount Garibaldi 
Muir Inlet, Glacier Bay. After its death, map area, southwestern British Colum- 
the tree was buried by 35 ft of varved bia. Collected in 1955 and submitted 
clay, on top of which sample Y-301 was by W. H. Mathews. 
found. Collected in 1955 and submitted Sphinx Glacier, British Columbia. Y-347 460 + 40 
by D. B. Lawrence. Wood from forest tree killed by advance 
Lawrence F55-3. Hemlock (?) stump, Y-303 3290 +55 of Sphinx Glacier to its recent maxi- 
about 36 ft above high-tide level, rooted mum and exposed by its retreat since 
in place on varved clay 4 ft thick, over- A.D. 1940, north edge of Sphinx mo- 
lain by ‘0 ft of sand and gravel, about raine (10, locality 4, p. 366), Mount 
60 ft of varved clay, and 26 to 30 ft of Garibaldi map area, southwestern Brit- 
sand and gravel, in the upper part of ish Columbia. Collected in 1955 and 
which sample Y-304 was found rooted submitted by W. H. Matl:ews. 
in a buried soil horizon. The section is f ve 
exposed at W. S. Cooper’s station 20 (9, iv European Paleolithic to Neolithic 
p. 119, Fig. 12, lower right), on the A. British Isles 
west shore of Muir Inlet, Glacier Bay. Clonsast recurrence horizon. ‘Pine Y-94 1610+80 
Collected in 1955 and submitted by D. stump from about 75-cm depth in Clon- 
B. Lawrence. sast bog, county Offaly, Eire. The pol- 
Lawrence F55-4. Hemlock stump Y-304 1765 +50 len zone is that of the second elm maxi- 
about 136 ft above high-tide level, mum, associated with a recurrence hori- 
rooted in a buried soil horizon overlying zon that is correlated with RY II, a.p. 
outwash, varved clay, and the fossil for- 400, in Sweden. Collected and sub- 
est bed from which sample Y-303 was mitted by G. F. Mitchell. Comment: a 
taken, at W. S. Cooper’s station 20 (see portion of the same stump (sample 
Y-303). Collected in 1955 and sub- GRO-271) was dated 1485+ 150 yr by 
mitted by D. B. Lawrence. the Groningen Laboratory (1/1, p. 202). 
Lawrence F55-5. Stump, rooted in Y-305 850 + 100 Clonsast, early sub-Boreal. Pine root Y-93 4170+ 80 
soil on bedrock at 200-ft altitude and from 220-cm depth, overlying tempo- 
exposed by stream erosion at W. S. rarily dried fen peat, overlain by highly 
Cooper’s station 20 (see Y-303). The humified Sphagnum peat, Clonsast bog, 
forest zone is the uppermost zone ex- county Offaly, Eire. The decline of elm 
posed at this locality. Collected in 1955 pollen (beginning of agriculture) lies at 
and submitted by D. B. Lawrence. a depth of 250 cm, and a maximum of 
Lawrence F55-6. Stump, rooted in ‘Y-306 1710+60 oak pollen that is contemporary with 


soil on bedrock at 180-ft altitude and 
exposed by stream erosion (20 ft below 
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early Bronze Age objects lies at 180-cm 
depth in the same bog (/1, p. 203). 











Description 

Collected in 1951 and submitted by G. 
F. Mitchell. Comment: sample C-358, 
peat from a level in Clonsast bog cor- 
responding to a depth of about 275 cm 
in the same pollen diagram (J/1, p. 
204), was dated 5824+300 yr by Ar- 
nold and Libby (12). The horizon has 
been placed as early Atlantic by Mit- 
chell (73). 

Toome Bay Mesolithic. Charcoal from 
hearth in Section D/6, 1951, Toome 
Bay, county Londonderry, Northern Ire- 
land. Late Mesolithic culture underly- 
ing peat of pollen zone VIb, late Boreal 
(14). Submitted in 1951 by G. F. Mit- 
chell. 

Upton Warren. Organic sediment 
from near the base of a 30-ft sand-and- 
gravel fill constituting a terrace of the 
river Salwarpe near Droitwich, Wor- 
cestershire, England. The fill is corre- 
lated with the Main Terrace of the river 
Severn, in turn a correlative of the Irish 
Sea (‘‘Newer Drift’) glacier. The de- 
posit contains a “cold’? mammal fauna. 
Collected in 1955 and submitted by F. 
W. Shotton, whose designation was band 
2. Comment: the sample was measured 
five times in two counters, each time 
with results slightly but not significantly 
above background, but collectively sug- 
gesting an age only slightly in excess of 
40,000 yr. It was therefore submitted to 
the Groningen laboratory, where it gave 
the measurement of 42,300+1300 yr 
(sample GRO-595) (15). 

Penkridge. Peat from the lowermost 
5 cm of a peat deposit 250 cm thick, 
overlying sand, Penkridge, near Wolver- 
hampton, England. The deposit fills a 
kettle in drift of the Irish Sea (“Newer 
Drift”) glacier, at least 20 mi south 
of the outermost position reached by 
younger glaciers. Postglacial pollen 
zones (zone IV to VII) begin at a 
height 105 cm above the base of the 
deposit; the late-glacial pollen sequence 
is receiving further study. Collected and 
submitted by F. W. Shotton. 


B. Netherlands 

Usselo Alleréd. Sandy peat from a 
depth of i160 to 165 cm, at base of Al- 
lerdd zone, profile IV Usselo A, Over- 
ijssel Province. The section was de- 
scribed with complete pollen analysis by 
van der Hammen (1/6). Submitted in 
1951 by R. D. Crommelin. 

Usselo culture. Sandy peat from a 
depth of 127 to 132 cm, at base of cul- 
ture-influenced part of Alleréd zone, in 
the same locality and profile as sample 
Y-139-1. Submitted in 1951 by R. D. 
Crommelin. 

Usselo, Upper Dryas. Sandy peat 
from a depth of 107 to 113 cm at base 
of Upper Dryas zone, in the same local- 
ity and profile as sample Y-139-1. Sub- 
mitted in 1951 by R. D. Crommelin. 
Comment: the age of this sample is ob- 
viously too great, but the reason is not 
known. 

Vriezenveen, below recurrence hori- 
zon. Eriophorum peat immediately be- 
low recurrence horizon (Grenzhorizont 
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Sample No. 


Y-95 


Y-311A 


Y-464 


Y-139-1 


Y-139-2 


Y-139-3 


Y-139-5 


Age 


7680 + 110 


> 38,350 


10,670 + 130 


12,500 + 180 


10,880 + 160 


11,350 + 150 


3525 + 200 


Description 
of C. A. Weber), Vriezenveen, Over- 
ijssel Province. Submitted in 1951 by R. 
D. Crommelin. 

Vriezenveen, above recurrence hori- 
zon. Base of Sphagnum cuspidatum peat 
immediately above the recurrence hori- 
zon in the same locality and profile as 
sample Y-139-5. Submitted in 1951 by 
R. D. Crommelin. Comment: the wide 
difference in age between the two sam- 
ples reflects the fact that samples col- 
lected in 1951 for measurement by the 
solid-carbon method were undesirably 
large; with the closer spacing now pos- 
sible, the Groningen laboratory (17) 
reports much closer agreement between 
samples collected from above and below 
recurrence horizons. If the Vriezenveen 
recurrence horizon is not that of Weber, 
RY III in the Swedish series, 600 B.c., 
it is an older one—for example, RY IV, 
1200 B.c. Measurements made at the 
University of Chicago on a similar pair 
of samples from Melbeck in northern 


and C-450, 1449+200 yr) (72) are 
confirmed by the Heidelberg Labora- 
tory (H-163-156, 1240+60 yr; H-164- 
160, 1500+80 yr) (18) but are now 
believed on stratigraphic as well as 
radiocarbon evidence to date RY II, 
A.D. 400; see sample Y-94 for an Irish 
correlative of RY II. The problem is 
being studied in the Heidelberg labora- 
tory (18) ; of nine horizons so far meas- 
ured in seven bogs, two prove to date 
RY II, three to date RY III, and four 
date a distinct horizon of intermediate 
age, about 100 s.c. 

Oud-Loosdrecht, 
horizon. Young Sphagnum 
mediately above recurrence horizon, 
Oud-Loosdrecht, Utrecht Province. 
Submitted in 1951 by R. D. Crommelin. 

Oud-Loosdrecht, below recurrence 
horizon. Older Sphagnum peat (with 
Eriophorum), immediately below recur- 
rence horizon in the same locality and 
profile as sample Y-139-10. Submitted 
in 1951 by R. D. Crommelin. Com- 
ment: this pair of samples agrees with 
that from Vriezenveen in proving that 
the recurrence horizon is not RY IT; it 
does not distinguish between RY III 
and RY IV. 


above recurrence 


peat im- 


C. Germany 

Rissen. Fragments of charcoal from 
various parts of the late Magdalenian 
culture layer, Rissen, near Hamburg. 
Collected in 1948 by H. Schwabedissen 
and submitted by Hallam Movius. Com- 
ment: sample Y-157A, being charcoal 
and all of one age, is believed to provide 
the best available date for this impor- 
tant horizon. 

Rissen Magdalenian. Charcoal from 
hearth, late Magdalenian culture, Ris- 
sen, near Hamburg. Pollen age, Alleréd, 
at transition to Younger Dryas. Col- 
lected in 1948 by H. Schwabedissen and 
submitted by Hallam Movius. Com- 
ment: the Rissen culture is identical 
with that of Usselo (see sample Y- 
139-2), and the age of both agrees 


Sample No. 





Age 


Y-139-6 


nN 
nN 


720 + 90 


Y-139-10 2190+90 


Y-139-11 3630+90 


Y-157B 9280 + 290 


Y-157A = 10,560 + 200 


SCIENCE, VOL. 126 














Description Sample No. Age Description Sample No. Age 
closely with the most accurate dating bedissen through Hallam Movius. Com- 
of late Alleréd time (samples K-101, ment: procedures identical to those 
K-102, K-103, mean 10,830+ 200 yr; used for sample Y-158 confirm the in- 
10 sample K-110, 10,770+300 yr) (19). filtration by younger carbon as carbon- 
The dates obtained by the Washington ate. The date of the organic fraction 
laboratory are slightly younger, though seems entirely reasonable for a zone III 
not by a significant margin (samples culture, but as long as it rests on antler 
W-82 and W-84, mean 10,400 + 160 it must be treated with reserve. 
yr) (20). The Heidelberg date for Antler, burned after acid washing. Y-159 9310 + 260 
charcoal of the Rissen culture (H-75- Acid-soluble fraction of antler. Y-159-1 5340 + 200 
68, 11,450+ 180 yr) (18) must there- Acid-insoluble fraction of antler. Y-159-2 10,320+250 
fore be regarded as too oid, although Lieth Alleréd. Peat from dune sand of Y-442 11,220 + 350 
the dates for the underlying wood and late glacial age, Lieth, near Elmshorn, 
gyttja are consistent with that for char- Kreis Pinneberg, Schleswig-Holstein. 
coal. Pollen age, Alleréd (zone II of Firbas) 
Meiendorf Hamburgian. Antler from (23). Collected by E. Kolombe; sub- 
late Upper Paleolithic (Hamburgian) mitted in 1955 by H. Schwabedissen. 
culture layer, Meiendorf, near Ham- Duvensee Mesolithic. Decomposed Y-161 8760 + 70 
burg. Pollen age, Oldest Dryas (zone hazel nuts (Nussmiill) from Mesolithic 
I). Submitted by H. Schwabedissen culture layer (upper Duvensee stage) 
through Hallam Movius. Comment: be- at Duvensee, Schleswig-Holstein. Pollen 
cause the antler appeared fresh and age, early Boreal, zone Vla of Over- 
moderately organic, it was burned after beck (24) (equivalent to zone V of 
acid-washing, giving an obviously false Firbas, 23; for correlation, see Schmitz, 
date (sample Y-158). Separation into 25). Submitted in 1951 by H. Schwa- 
acid-soluble or carbonate (sample Y- bedissen. Comment: Heidelberg dates 
158-1 and acid-insoluble or organic for this culture layer are in agreement: 
(sample Y-158-2) fractions showed that sample H-23-22, birch wood, 9200+ 
the carbonate fraction is young and that 300 yr; H-26-23, hazel nuts, 9030 + 350 
carbonate infiltrated the specimen after yr (18). The culture is slightly younger 
deposition: A similar experiment with stratigraphically than the Mesolithic 
Meiendorf antler by Rubin and Suess culture of Star Carr in Yorkshire (sam- 
(21) showed no difference in age be- ple C-353, 9488 + 350 yr) (12). 
tween acid-insoluble (sample W-264, Riide Mesolithic. Wood from culture 
11,790 + 200 yr) and the merely acid- layer, about 50 cm thick, of Erte- 
rinsed fraction (sample W-281, 11,- bélle/Ellerbek (Mesolithic or proto- 
870 + 200 yr). However, a more elabo- Neolithic) culture in Satrup Moor, 
rate study by Miinnich (/8) at the Riide, near Schleswig, Schleswig-Hol- 
Heidelberg laboratory confirms the fact stein. Pollen age, Atlantic, zone VIIIb 
90 that the infiltrated carbonate of antler, of Overbeck (24) (equivalent to zone 
including specimens from Meiendorf VII of Firbas, 23). Submitted by H. 
(H-38-121), is younger by several thou- Schwabedissen. 
sand years. Organic-carbon fractions of Carbonized wood from upper part of Y-471 5620 + 50 
this antler (H-38-121A, H-38-121B) culture layer, 1955 excavation, Flache 
90 gave ages of 12,000+300 yr and 12.,- F, quadrat 78 a/b, Sch. 96c, between 
300+300 yr, but these are still too bark floors of a house. 
young for Oldest Dryas. The slightly Carbonized wood from lower part of Y-44la 5620 + 200 
younger culture from Poggenwisch in culture layer, 1955 excavation, quadrat 
the same region gave dates about a 121-c, Kies, Sch. 82. 
thousand years older (H-31-67, organic Wood from 1951 excavation. Y-160 5690 + 70 
fraction of antler, 13,050+270 yr; H- Ellerbek Mesolithic. Worked wood Y-440 6060 + 200 
136-116, wood, 12,980+370 yr). On from the Ertebdlle/Ellerbek culture at 
the other hand, gyttja samples from Ellerbek, near Kiel, Schleswig-Holstein. 
Meiendorf (sample W-172, 15,750+ Submitted by H. Schwabedissen; his 
800 yr) (22) and Poggenwisch (sam- designation: Sch. 56h. 
ple W-93, 15,150+350 yr) (20) seem Siidensee-Damm Neolithic. Log, Y-472 4960 + 50 
to be too old, presumably because of sharpened by stone ax, from base of 
290 the “hard-water lake” effect (2). The layer, about 20 cm thick, of early Neo- 
Heidelberg laboratory (18) obtained a lithic culture in Satrup Moor, Siiden- 
similar result for the organic fraction of see-Damm near Schleswig, Schleswig- 
gyttja from Poggenwisch (sample H-32- Holstein. Pollen age, early sub-Boreal, 
60, 15,700 + 350 yr), but found the cal- zone IX of Overbeck (24) (equivalent 
careous fraction to contain an older to zone VII-VIII of Firbas, 23). The 
component (sample H-32-118a, 17,- log lay in horizontal position at 156-cm 
100+560 yr) that was removable by depth, Flache C, quadrat 34b, Sch. 94c, 
dialysis (sample H-32-118c, 12,850+ under a funnel-beaker, at the top of a 
200 500 yr). layer of fine-detritus gyttja; remains 
Antler, burned after acid washing. Y-158 9540 + 130 of the Ertebdlle/Ellerbek (Mesolithic) 
Acid-soluble fraction of antler. Y-158-1 7060 + 400 culture lay in peat, pollen-dated to zone 
Acid-insoluble fraction of antler. Y-158-2 10,760+ 250 VIIIb of Overbeck, between 165- and 
Stellmoor Ahrensburg. Reindeer ant- 185-cm depth in the same section. Sub- 
ler from the Ahrensburg (early Meso- mitted by H. Schwabedissen. 
lithic) culture layer at Stellmoor, near* Heidmoor Neolithic. Wood and char- 
Hamburg. Pollen age, Younger Dryas coal from the Neolithic site of Heid- 
(zone III). Submitted by H. Schwa- moor, Gem. Berlin, Kreis Segeberg, 
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Description 
Schleswig-Holstein. Pollen age, late At- 
lantic or early sub-Boreal. A sample of 
wood (Y-162), submitted in 1951, gave 
an obviously erroneous date for the 
Neolithic culture; it may have come 
from the older Ertebdlle/Ellerbek cul- 
ture, which is present on the site (see 
samples Y-160, Y-441-a, Y-471, Y- 
440). New excavations in 1955 per- 
mitted subdivision into upper and lower 
¢ulture levels within the Neolithic de- 
posit. Submitted by H. Schwabedissen. 

Charcoal from lower level, Field Al, 
Sch. 75. 

Charcoal from lower level, Field E, 
Sch. 81. 

Charcoal from upper level, Field D, 
Sch. 78. 

Wood, submitted in 1951. 


D. Denmark 

Herning. Gyttja from the upper 
(post-Middle-Bed) gyttja layer at 
Herning, Jutland. (Jessen and Milthers, 
6, layer F). Content of older pollen 
(for example, from the underlying in- 
terglacial gyttja) slight or negative, ac- 
cording to studies by S. T. Andersen. 
Collected in 1954 and submitted by S. 
T. Andersen; his sample number: 2812. 
Comment: this sample was evidently 
contaminated by younger carbon, as 
shown by the next two dates. 

Herning. Gyttja, in the form of dark 
lumps in lighter-colored material, from 
the upper gyttja layer at Herning (layer 
F, see sample Y-257). Pollen studies of 
the lumps and the matrix show no dif- 


ferences, providing no support for the? 


view that the gyttja as a whole was re- 
deposited from older (interglacial) de- 
posits. The gyttja, however, contains a 
certain proportion of redeposited inter- 
glacial pollen. Collected in 1954 and 
submitted by S. T. Andersen; his sam- 
ple number: 2737. 

Rodebaek. Gyttja from the upper 
gyttja horizon at Rodebaek, Jutland. 
According to pollen studies by S. T. 
Andersen (27) the deposit is somewhat 
older than the gyttja horizon at Hern- 
ing (see sample Y-257), but there is 
some possibility of admixture of older 
material. Collected in 1954 and sub- 
mitted by S. T. Andersen; his sample 
number: 2542. Comment: in view of 
the possibility that the underlying Mid- 
dle Bed corresponds to the Wiirm I 
glaciation, the gyttja may yet give a 
finite date, and new samples are being 
obtained for the purpose. 


E. Finland 

Varrossuo bog. Peat from near point 
2 (28, Fig. 9) in Varrassuo bog, near 
Lahti, formed in a lake dammed by the 
Salpausselka moraine system, thus im- 
mediately postdating the maximum gla- 
cial advance of the Fennoscandian 
subage. The pollen diagram has been 
published by Donner (28, Fig: 13). 
Collected and submitted in 1956 by 
Joakim Donner. Comment: the dates 
are about 3000 yr too young, presum- 
ably because the peat has undergone 
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Sample No. 


Y-258-3 


Y-259-1 


Agec 


4530+ 170 
4210 + 80) 
4400 + 170) 


5940 + 100 


19,580.+.7303 


> 30,000) 


> 40,000 





Description 





postdepositional exchange with younger 
carbon. Alkali washing of the material 
left no woody residue that could be used 
for a new measurement. 

Equisetum brown moss peat from 
depth of 389 to 399 cm (top of zone 
III, Younger Dryas), overlying silt and 
sand; Donner’s sample A. 

Sphagnum-Carex peat from depth of 
375 to 385 cm (zone IV, pre-Boreal) ; 
Donner’s sample B. 


TII. North American geology and archeology 


A. Glacial geology 

Bellevue Whittlesey. Spruce wood 
fragments imbedded in beach sediments 
of glacial Lake Whittlesey, 4.5 mi 
southeast of Bellevue, Ohio. Collected 
in 1953 and submitted by R. P. Gold- 
thwait. Comment: this critical sample 
dates the Lake Whittlesey beach in the 
Lake Erie basin, a stage that resulted 
from readvance of the ice margin to the 
Port Huron moraine. It should there- 
fore be of the same age as sample W- 
140 (12,650+350 yr) (22), which 
dates the Glenwood phase of Lake Chi- 
cago. Sample W-33 (13,600+500 yr) 
(20) should be slightly older because it 
dates the transition from Lake Arkona 
to Lake Whittlesey. 

Opasatika River, Ontario. Organic 
portion of shell-and-wood sample from 
depth of 6 ft in 14-ft section of marine 
silty sand, overlying marine clay, de- 
scribed previously (3) as dating the 
post-glacial marine overlap in the James 
Bay region. Comment: the shell date 
(sample Y-271, 17,000+370 yr) was 
obviously false; the organic-carbon date 
also appears to be too old, possibly be- 
cause at least part of the organic ma- 
terial was older than the deposit in 
which it was stranded. 

Bald-Headed Hills, Manitoba. Wood 
from vertical stump, rooted in a fossil 
soil with a 12-in. humified zone and 
found in sand of active dunes, on As- 
siniboine delta of Lake Agassiz, 28 mi 
east and 12 mi south of Brandon. The 
dunes have been active since a.p. 1740 
at least, and the fossil soil is believed to 
represent an earlier interval of humid 
climate. Collected in 1955 by R. D. 
Bird and submitted by J. A. Elson; his 
number: C-55-3. Comment: there are 
at least two buried soils in the district, 
and the date suggests that this sample 
came from a younger horizon than was 
supposed. 

Lavenham, Manitoba. Wood, buried 
at 12- to 13-ft depth, overlying clayey 


sand and overlain by 8 to 9 ft of strati-. 


fied sand and silt containing snails and 
wood fragments, at about 1050-ft alti- 
tude on Lonsbury farm, NW sec. 22, 
T.9, R.10, W Prin., 2 mi south and 1.2 
mi west of Lavenham. The deposit is 
interpreted as alluvium, laid down in a 
ravine during the rising stage of Lake 
Agassiz II. Collected in 1955 by J. A. 
Elson, Alan Mozley, and R. D. Bird, 
and submitted by J. A. Elson; his num- 
ber: C-55-4. Comment: this date is 
reasonably consistent with that of sam- 


Sample No. Age 
Y-482 8030 + 140 
Y-483 7470 + 130 
Y-240 12,800 + 250 
Y-271B = 11,440+ 450 
Y-410 Modern 
Y-411 10,550 + 200 
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Description 


date for Lake Agassiz II, confirming its 
correlation with the Valders advance. 

Treesbank, Manitoba. Wood from 
base of 15-ft layer of silty sand contain- 
ing bones (bison?) and wood, under- 
lain by till and by 8 to 10 ft of gravel 
and sand deposited on eroded surface of 
till; overlain by about 25 ft of sand con- 
taining a fossil soil horizon and eolian 
at the surface. Section exposed at 
1100- to 1125-ft altitude on the north 
bank of the Assiniboine River about 1 
mi east of (down-stream from) the 
mouth of the Souris River, NE% sec. 
15, T.8, R.16, W. Prin., 2 mi north 
and 2 mi east of Treesbank. The wood- 
bearing sand was tentatively inter- 
preted as part of the Assiniboine delta 
laid down in Lake Agassiz I. Collected 
in 1955 by J. A. Elson, S. Criddle, and 
R. D. Bird, and submitted by J. A. 
Elson; his number: C-55-13a. 

Stockton, Manitoba. Peat with wood 
fragments from a 4-ft bed, underlain 
by till and by 17 ft of sand and gravel, 
overlain by 25 ft of sand containing 
fossil soil horizons. Section exposed at 
about 1140-ft altitude on the north 
bank of the Assiniboine River, NE%4 
sec. 36, T.7, R.15, W. Prin., 2 mi north 
and 2 mi east of Stockton. The sand 
inclosing the peat bed was interpreted 
as part of the Assiniboine delta laid 
down in Lake Agassiz I, and should be 
approximately contemporary with sam- 
ple Y-415. Collected in 1955 and sub- 
mitted by J. A. Elson; his number: 
C-55-11. Comment: samples Y-415 and 
Y-416 are consistent with each other, as 
expected. Field evidence permits the 
alternative interpretation, supported by 
the post-Valders-maximum dates, that 
the alluvium was graded to a high stage 
of Lake Agassiz II. 

Ashville, Manitoba. Peat from 4-in. 
layer at the base of a shallow bog, over- 
lying stony clay in a lagoon behind a 
beach ridge of Lake Agassiz, at about 
1260-ft altitude 51°10’N latitude, 100° 
15’W longitude, 5 mi south of Ashville. 
The bog is believed to postdate Lake 
Agassiz I because of its altitude (above 
the highest level of Lake Agassiz II). 
Collected in 1955 and submitted by J. 
A. Elson; his number: C-55-14. Com- 
ment: the date, although disappoint- 
ingly remote from that of Lake Agassiz 
I, may be of value in current studies of 
pollen stratigraphy. Contamination by 
rootlets is distinctly possible. 

Parker, S.D. Spruce wood (identified 
by W. L. Stern) from 26-ft depth in 
a well, NWANW% sec. 28, T99IN, 
R53W, near Parker. The inclosing sedi- 
ment is Wisconsin till that had been 
mapped by R. F. Flint as of late Cary 
age. Collected by H. A. Mateer and C. 
A. Avery; submitted by R. F. Flint. 
Comment: the date agrees with dates 
of samples from similar stratigraphic 
positions in Iowa (samples C-596, 11,- 
952 +500 yr, and C-653, 12,200 + 500 
yr) (29). 


Meriden Airport, Conn. Tamarack 
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Sample No. 


Y-415 


Y-416 


Y-418 


Y-452 


Age 


9110+110 


8020 + 100 


1400 + 80 


12,330 + 180 





Description 


wood (identified by W. L. Stern) from 
a 3%-ft log imbedded in till at the 
base of a section overlying bedrock at 
Meriden Airport, near Meriden. Col- 
lected by Penelope Hanshaw; submitted 
by R. F. Flint. Comment: although this 
is the oldest sample yet given a finite 
date by our laboratory, there is little 
doubt that its radioactivity is real; of 
eight measurements on two separate 
preparations, only one differed from 
the average background by less than 4 
times the standard error of the back- 
ground. 

Untreated wood. 

Wood, boiled in alkali. 


B. Pollen stratigraphy 

Shady Valley, Tenn. Sandy peat from 
5'¥%- to about 5-ft depth in the spruce- 
pollen zone of a bog at Shady Valley, 
Johnson County. Seven peat-borer sam- 
ples were taken between 4%- and 
5'%2-ft depths, and their lower portions 
were combined. The pollen diagram 
(30) shows that this level is at the top 
of a zone of abundant spruce pollen 
and that it :nderlies the hemlock-oak 
zone. It coincides with a minimum in 
the curves for oak and hemlock, and 
with maxima in the curves for spruce, 
fir, and birch. Collected in 1955 by 
Frank Barclay and submitted by Paul 
B. Sears. 

Totoket Bog, Conn. Gyttja samples 
from a boring made with a 2-in. Liv- 
ingstone borer through the lower part 
of Totoket bog, North Branford. The 
pollen stratigraphy was studied by Dee- 
vey (31) and correlated with the se- 
quence of Leopold (32). Of four 1-m 
cores sampled, one (second from bot- 
tom, 7.0. to 8.0 m) incorporated anom- 
alously young material, as proved by 
radiocarbon dates as well as by pollen, 
and has been rejected pending further 
study. Sample Y-285 (13,550 + 460 yr) 
(3) came from zones A 1 and 2 in an- 
other boring at this locality (32). Col- 
lected in 1956 by E. S. Deevey, R. F. 
Flint, and Donald MacVicar, and sub- 
mitted by Deevey. 

Gyttja from zone B (pine pollen 
maximum), 5.98 to 6.09 m. 

Gyttja from zone A 4 (upper part of 
Durham spruce zone) 6.40 to 6.50 m. 

Gyttja from zone A 3 (pine-oak- 
spruce), 6.65 to 6.75 m. 

Gyttja from zones A 1 and 2 (lower 
part of Durham spruce zone), 7.00 to 
7.10 m. 

Gyttja from zone T 1 (older herb 
zone), 8.25 to 8.30 m, overlying sand. 

Red Maple Swamp, Conn. Gyttja 
samples from a complete boring made 
with a 2-in. Livingstone borer through 
Red Maple Swamp, Connecticut Ar- 
boretum, Connecticut Collcge, New 
London. Pollen stratigraphy was stud- 
ied by Beetham (33) and correlated 
with the Totoket sequence of Leopold 
(32). The lowermost zones (T 1 to 3) 
contained too much inorganic material 





Y-451A 
Y-451B 


Y-287 


Y-446g 
Y-446f 
Y-446e 


Y-446d 


Y-446a 


Sample No. 


32,300 + 4000 
32,000 + 3000 
Average 
32,000 + 2800 


9500 + 150 


9650 + 90 
12,080 + 300 
13,870 + 210 


14,790 + 160 


15,090 + 160 
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for dating. Collected in 1956 and sub- 


mitted by Nellie Beetham and W. A. 
Niering. 


Gyttja from zone A 4 (upper part of Y-447e 


Durham spruce zone) 4.00 to 4.10 m. 


Gyttja from zones A 1 and 2 (lower Y-447d 


part of Durham spruce zone) 5.20 to 
5.30 m. 

Lake Irene, Quebec. Gyttja from 
5.75- to 6.00-m depth, overlying clay, 
in section through deposits of Lake 
Irene, Chibougamau district, west-cen- 
tral Quebec. Pollen zone 2a of Ignatius 
(34) (birch-spruce, correlated with 
pine-pollen zone of more southern lo- 
calities). Collected in 1952 and sub- 
mitted by Heikki Ignatius. Comment: 
sample Y-222 (6730+ 200 yr) (3) also 
came from Ignatius’ zone 2a in a bog 
in the Cochrane district, Ontario. 


C. Five-Mile Rapids archeologic site, 
Oregon 

Five-Mile Rapids, pre-Condor level. 
Charcoal from “Early I” culture layer, 
containing stone tools, mostly percus- 
sion-flaked, overlying fill of Columbia 
River at the head of Five-Mile Rapids, 
about 5 mi east of The Dalles (site 
WS-4). The sampled layer is partly 
waterlaid and ranges from sterile fill 
to the condor-bone level, 87.30 to 89.37 
m (arbitrary datum, 100 m); it con- 
tained deer, carnivore, rodent, and fish 
bones, and shells of snails including 
Lymnaea palustris (Muller) and Gy- 
raulis parvus vermicularis (Gould). 
Excavated in 1955 and submitted by L. 
S. Cressman; his sample number: I. 

Five-Mile Rapids, Condor level. 
Charcoal from “Early II” culture layer, 
89.37 to 90.47 m, at the Five-Mile 
Rapids site. The artifacts are more nu- 
merous and more diversified than they 
are in layer I, including bola stones, 
atlatls, burins, and retouched lamellar 
flakes, as well as flaked stone tools; the 
fauna includes many birds, including 
condor and the extinct vulture Cora- 
gyps occidentalis Miller, as well as fish 
and terrestrial and marine mammals, 
but no mollusks. Sedimentation was cul- 
tural and subaerial, not fluviatile. Ex- 
cavated in 1955 and submitted by L. 
S. Cressman; his sample number: II. 

Five-Mile Rapids, bottom of hard- 
pan. Charcoal from “Transitional” cul- 
ture layer, 90.80 to 91.08 m, at the 
Five-Mile Rapids site. Human occupa- 
tion was less intensive than before and 
shows evidence of culture change, in- 
cluding pressure flaking; the fauna in- 
cludes a few birds and fish and more 
terrestrial mammals. Noncultural sedi- 
mentation of the immediately preceding 
fill was subaecial and rapid. A layer of 
hardpan caps the latter, between 91.08 
and 93.27 m at the measured section. 
Excavated in 1955 and submitted by 


L. S. Cressman; his sample number: III. 


Five-Mile Rapids, top of hardpan. 
Charcoal from “late” culture layer, in 
top of and immediately above hardpan, 
93.27 to 93.80 m, at the Five-Mile Rap- 
ids site. Human occupation was more 
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Sample No. 


Y-223 


Y-340 


Y-341 


Y-342 


Y-343 


Age 


10,480 + 140 


13,290 + 120 


6960 + 90 


9785 + 220 


675 + 100 


~I 
~ 


6090 + 80 


Description 


intensive than during the period repre- 
sented by the hardpan stratum or that 
immediately preceding it, but bones 
were evidently no longer discarded in 
the site. The undisturbed surface of site 
at this point was approximately 4 m 
higher. Excavated in 1955 and submit- 
ted by L. S. Cressman; his sample num- 
ber: IV. 

Five-Mile Rapids, 1953, pit 2. Char- 
coal from between 93.16 and 92.76 m, 
pit 2, 1953, at the Five-Mile Rapids 
site. Submitted by L. S. Cressman for 
purposes of cross-dating with materials 
from the 1954 and 1955 excavations; 
his sample number: 1953/II. 


D. Mexico 

La Fragua. Organic fraction of marl- 
gyttja from 20.80 to 21.00 m depth in 
core 141/1/1L6, La Fragua, D. F. This 
level is tentatively correlated with the 
same level (about 20 m) in the Bellas 
Artes core (35). Collected in 1955 by 
Leonardo Zeevaert and submitted by 
Paul B. Sears. Comment: if the correla- 
tion between Bellas Artes and La Fra- 
gua cores is accepted, either the date of 
sample W-50 (4900+ 250 yr) (20) is 
too young, or the date of sample Y-291 
is too old. Sample W-50 was calcareous 
and may be less reliable than the pres- 
ent measurement. On the other hand, 
the subsidence of strata under Mexico 
City introduces serious difficulties of 
correlation, and the conflict cannot be 
resolved without further work. 

Lagunas de Zempoala. Peat from 
base of 3-m deposit, overlying gravel, 
at Las Lagunas de Zempoala, D.F. Pol- 
len stratigraphy (36, Fig. 3) shows that 
the level represents a dry phase pre- 
ceding the last moist phase, which is 
correlated with that of post-Classic 
(Toltec, Nahua) time. Predicted date, 
A.D. 500-1200. Collected in 1955 and 
submitted by Paul B. Sears. 


E. Miscellaneous. 

Follins Pond, Mass. Wood from post, 
suspected to be shoring for a Viking 
ship, excavated by Massachusetts Ar- 
chaeological Society at Follins Pond, 
Cape Cod. Submitted in 1954 by Fred- 
erick J. Pohl. Comment: a sample of 
this wood was found to be modern by 
the Lamont laboratory (37), but since 
it was measured by the solid-carbon 


“ method, the possibility of radioactive 


contamination could not be excluded. 


Sample No. 
Y-345a 2395 + 80 
Y-291 > 30,900 
Y-292 1040 + 70 
Y-268 Modern 


IV. Caribbean and South American archeology 


A. Paleo-Indian 

El Jobo, Venezuela. Charcoal from 
surface deposits of refuse at El Jobo, 
Sanjon Malo, Estado Falcon. Collected 
in 1956 by J. M. Cruxent and submit- 
ted by Irving Rouse. Comment: this is 
the first Paleo-Indian type of culture 
discovered in northern South America 
(38). The obviously intrusive nature of 
the samples is attributed to deposition 
of charcoal on the eroded refuse by 
modern inhabitants. A more accurate 
idea of the probable age of the El Jobo 
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culture can be obtained from the fol- 
lowing date (Sample Y-228), since the 
El Jobo projectile points appear to be 
similar to those at Intihuasi Cave. 
Charcoal from locality CX391. Y-438 
Charcoal from locality CX348. Y-439 
Intihuasi Cave, Argentina. Burned Y-228 
bone from a hearth in layer 4, quadrat 
E, associated with implements of the 
Ayampitin culture, the older of two 
preceramic occupations in Intihuasi 
Cave, 76 km north of San Luis, San 
Luis Province. The underlying layers 
(layers 5 to 7) include volcanic ash, 
cemented gravel and sand, and Pam- 
pean loess, with mammal bones but no 
artifacts; the overlying layers (layers 
1 to 3) are cultural refuse from two 
preceramic cultures (Ayampitin and 
Ongamirense) and the protohistoric 
San Luis culture, plus some volcanic 
ash, and are capped by recent guano 
(layer 0). Excavated in 1951 and sub- 
mitted by A. R. Gonzalez. 


B. Neo-Indian: east coast of Venezuela. 
La Aduana. Charcoal from La Adu- 
ana site 1, Cubagua Island, Estado 
Nueva Esparta. Manicuare culture, pe- 
riod I. Collected in 1955 by I. Rouse 
and J. M. Cruxent and submitted by 
Rouse. Comment: the two La Aduana 
samples agree with those previously ob- 
tained for the Ortoire culture (samples 
Y-260-1, 2750+ 130 yr, and Y-260-2, 
2760+130 yr) (3) in providing dates 
for period I (the preceramic period) on 
the east coast of Venezuela and in Trin- 
idad. 
Charcoal fiom 2.00- to 2.75-m depth Y-295 
in sections Al to A3. 
Charcoal from northern third of Y-296¢ 
hearth 1, 1.50- to 1.75-m depth, section 
Al, 
El Mayal, site 2, Charcoal from 0.50- Y-297 
to 0.75-m depth in test excavation at El 
Mayal site 2, Caripano, Estado Sucre. 
El Mayal style, period II. Collected in 
1955 by Irving Rouse and J. M. Crux- 
ent and submitted. by Rouse. Comment: 
a date of 1800 yr had been predicted 
for this sample, on the assumption that 
it corresponds to the time when the Is- 
land Arawak separated from the main- 
land Arawak language, which had been 
calculated as a.p. 150 by the method of 
glottochronology (39). The correspond- 
ence is remarkably close. 
El Mayal, site 1. Charcoal from 0.25- Y-300 
to 0.50-m depth in test excavation at 
El Mayal site 1, Caripano, Estado 
Sucre. Chuare style, period III. Col- 
lected in 1955 by Irving Rouse and J. 
M. Cruxent and submitted by Rouse. 
El Morro. Charcoal from 0.20- to Y-298 
0.80-m depth in test excavation at El 
Morro site, Rio Caribe, Estado Sucre. 
El Morro style, period IV. Collected in 
1955 by Irving Rouse and J. M. Crux- 
ent and submitted by Rouse. 
Calle de la Marina. Charcoal from Y-299 


_ 0.40- to 0.75-m depth in test excava- 


tion on Calle de Marina, Rio Caribe, 
Estado Sucre. El Morro style, period 
IV. Collected in 1955 by Irving Rouse 
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and J. M. Cruxent and submitted by 
Rouse. Comment: all the dates in the 
east-coast group agree nicely with the 
relative chronology previously estab- 
lished for this part of Venezuela (pe- 
riods I to IV) ; they are in the proper 
order and fairly well spaced (8, Fig. 2). 


C. Neo-Indian: Orinoco basin, Venezu 

Saladero. Charcoal from 0.75- to 
1.25-m depth in test pit at the western 
end of the Saladero site, Barrancas, Es- 
tado Monagas. Barrancas style, period 
II to III. Collected in 1955 by Irving 
Rouse and J. M. Cruxent and submit- 
ted by Rouse. 

Saladero. Charcoal from 1.25- to 
1.50-m depth, excavation 6, Saladero 
site, Barrancas, Estado Monagas. Bar- 
rancas style, period II to III. Collected 
in 1950 by Irving Rouse and J. M. 
Cruxent and submitted by Rouse. Com- 
ment: a previous date for the Barran- 
cas style (sample Y-40, 2850+ 120 yr) 
(3) was questioned because it conflicted 
with the relative chronology. The Bar- 
rancas style had been placed in the lat- 
ter part of period II and the first half 
of period III in the relative time scale, 
but this radiocarbon date made it con- 
temporaneous both with the prece- 
ramic, period I sites on the coast and 
in Trinidad (see comment on samples 
Y-295 and Y-296g) and with the Sala- 
dero style of pottery on the lower Ori- 
noco, which was supposed to date from 
the first half of period II. Because of 
these discrepancies, Rouse and Cruxent 
obtained a new sample for the Barran- 
cas style (Y-294) and submitted an- 
other sample previously obtained (Y- 
316). The dates for the two new 
samples confirm the original date and 
indicate that both the Saladero and 
Barrancas styles of pottery were on the 
lower Orinoco at a time when the In- 
dians of the east coast of Venezuela 
were still preceramic. In other words, 
both the Saladero and the Barrancas 
styles must be assumed to go back to 
the latter part of period I in the coastal 
chronology (8, Fig. 3). 


D. Neo-Indian: miscellaneous 

Chavina, Peru. Textile’ from a 
mummy, found in an adobe-box grave 
at Chavifia, on the southern coast, and 
assigned on basis of pottery styles to the 
end of the Nazca (late Classic) culture. 
Predicted date, a.p. 700-800. Collected 
and submitted by S. K. Lothron. 


V. Southern Hemisphere 

A. Australia 

Mowbray Swamp, Tasmania. Peat 
and marl from deposit of Mowbray 
Swamp, Shoobridge farm, Mella, near 
Smithton, northwestern Tasmania. The 
deposit contains ostracods, gastropods, 
and lamellibranchs, as well as extinct 
vertebrates (Nototherium), and was 
suspected to be a correlative of Pyramid 
Valley Swamp, New Zealand (/). 
However, more recent study of the pol- 
len shows that the climatic: conditions 


Sample No. Age 


ela 
Y-294 


Y-316 


Y-126 


2800 + 150 


2820 + 80 


1320 + 60 
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Sample No. 





were those of open country, and assign- 
ment to an interglacial stage (Sanga- 
mon?) is now considered possible (40). 
Collected in 1952 and submitted by E. 
D. Gill. Comment: the peat was ex- 
pected to give a younger apparent age 
than the marl, as at Pyramid Valley, 
but the great age of both leaves the dif- 
ference between them unspecified. 

Marl from about 2-ft depth. 

Peat from 2- to 4-ft depth, under- 
lying wood. 

Pulbeena Swamp, Tasmania. Peat 
and marl in a drain through: deposit 
of Pulbeena Swamp, near Pulbeena 
railroad station, northwestern Tas- 
mania. Pollen studies show vegetation 
indicative of climate as moist as or 
moister than that of the present; fossil 
mollusks and ostracods indicate no im- 
portant difference between the deposit 
and that of Mowbray Swamp, 2 mi 
away. Collected in 1952 and submitted 
by E. D. Gill. Comment: the greater 
age of the marl may be real, but prob- 
ably reflects in part the incorporation 
of older carbon from limestone in the 
vicinity. 

Peat from 2-ft to 2-ft 7-in. depth, 
underlying 1 ft 5 in. of marl. 

Mar! from 5¥2-ft depth in the same 
section. 

Lake Colongulac, Victoria. Coxiella 
(inland water) shells from the type lo- 
cality of Thylacoleo carnifex Owen, un- 
derlying loess and volcanic tuff on east 
shore of Lake Colongulac, western Vic- 
toria. The deposit contains fossils of 
several extinct gigantic marsupials; a 
bone of one of these, believed to have 
been worked by man, was found non in 
situ, but has the same fluorine index as 
the extinct marsupials (47, 42). Col- 
lected in 1952 and submitted by E. D. 
Gill. 

Lake Corangamite, Victoria. Coxi- 
ella shells sifted from fossil dune 40 ft 
above the eastern shore of Lake Cor- 
angamite, near Cundare, western Vic- 
toria (military map 1959, Beeac sheet, 
grid references 628, 956). The dune 
was formed during Australia’s “Great 
Arid Period,” postdating the deposits 
containing gigantic marsupials. Al- 
though the aquatic snails were not con- 
temporary with the desiccation, but 
were blown into the deposit from 
dried-up pools on the floor of the basin, 
it was hoped that the difference in age 
would not be great. Collected in 1953 
and submitted by E. D. Gill. Comment: 
redeposition of the shells makes this an 
impossible date for the arid phase. 

Yarra Delta, Victoria. Eucalyptus 
wood from 63-ft depth below low water, 
Spencer Street Bridge, Melbourne. The 
black marine silt in which the wood 
was imbedded overlies yellow clay, ox- 
idized subaerially during the last low 
stand of the sea, and extends above 
present sea level. The wood dates an 
early stage in the postglacial marine 
transgression, which is believed to have 
been eustatic (42, 43). Collected in 
1951 and submitted by E. D. Gill. 
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Y-148-1 
Y-148-2 


Y-229-1 
Y-229-2 


Y-170 


Y-230 


Y-151 


Age 


> 37,760 
> 37,760 


13,690 + 550 
27,900 + 2000 


13,700 + 250 


28,240 + 1100 


8300 + 210 





Description 
Comment: another portion of this spec- 
imen (sample W-95) was dated 8720+ 
200 yr (20). 

Goose Lagoon, Victoria. Charcoal 
from an aboriginal midden on the 25-ft 
emerged shoreline, Goose Lagoon, site 
B, western Victoria. Collected in 1951 
and submitted by E. D. Gill. Comment: 
a similar sample (C-600) was dated 
1177+175 yr (44). 





B. Africa 

Nok, Nigeria. Wood from the young- 
est and oldest alluvium exposed in the 
Main Paddock (tin mine) on Nok 
River, near Jos. The youngest alluvium 
is stratified, with tin-bearing gravels at 
the base, overlying an erosion surface 
cut in the older alluvium and overlain 
by sand and then by clay. The basal 
gravel of the youngest body contains 
pottery and figurines and some evidence 
of metal-working; hence the deposit is 
thought (45) to date from the Nakuran 
moist phase, which was provisionally 
dated (46) at 850 B.c. The next older 
alluvium contains Middle Stone Age 
tools, and is thought to be of Gamblian 
age, though Leakey (47) suggests that 
it is Makalian. The oldest alluvium 
contains Acheulian artifacts. Collected 
by Bernard Fagg and submitted through 
Hallam Movius. Comment: the oldest 
specimen was expected to be too old 
for radiocarbon dating, and was meas- 
ured to test the possibility of infiltration 
of younger carbon into wood from al- 
luvium at this tropical locality. The first 
sample of wood from the basal gravel 
(sample Y-142-3, Nok C), which was 
measured twice to insure against mix- 
ture of samples, is too old to be Nak- 
uran, and must have been redeposited 
from older (presumably Makalian) sedi- 
ments. This conclusion is supported by 
the similar age of the Zenebi sample 
(Y-142-7) and suggests that the Middle 
Stone Age may have survived into the 
Makalian interval in this part of Africa. 
The three younger samples confirm the 
belief that the Nok figurine culture be- 
gan within the Nakuran moist phase 
and bracket its date between about 
2000 s.c and a.p. 200, with the most 
probable date being that of Y-142-4, 
about 900 B.c. 

Nok G, wood with bark adhering, 


_ from black clay overlying sand and 


gravel of the youngest alluvial body, 
1956 excavation. 

Nok D, wood from sand overlying 
basal gravel of the youngest alluvial 
body, 1951 excavation. 

Nok H, carbonized wood from sand 
and gravel at the main figurine hori- 
zon, overlying basal gravel of the 
younger alluvial body, 1956 excavation. 

Nok C, wood from basal tin-bearing 
gravel, at main figurine horizon, over- 
lying erosion surface cut in older al- 
luvium, 1951 excavation. 

Nok C, another portion of the same 
specimen, sent separately. 

Average age of Nok C. 

Nok E, carbonized wood from oldest 





Sample No. Age 
Y-150-1 1855 +85 
Y-474 1750 +50 
Y-142-4 2875 +70 
Y-475 4060 + 140 
Y-142-3 5490 + 85 
Y-142-3’ 5660+ 90 

5575 +65 
Y-142-8 > 39,000 


SCIENCE, VOL. 126 








~e et 


iH — 


_— 














ZONES: 

































































OVERBECK DISCORDANT DATES DENMARK DATES ON AGE 
AGE ZONE FIRBAS| BRITISH ISLES RY= RECURRENCE GERMANY UNRELIABLE CULTURES BEFORE 
AD/BC NAMES liversen NETHERLANDS HORIZONS SWITZERLAND MATERIAL 41950 
YOUNGER 
suB- ee Mi 
ATLANTIC 
RY! 
- 4000 1000 4 
pee 
se- | x | x — 
ATLANTIC 
r 0 2000 + 
/Lici39-10) (IRON AGE) 
------ Ki avi 
+ 1000 err i 
x| 2) kaw i 
SUB- [GRO-272] ? 
BOREAL vill | ¥-439-H| (BRONZE AGE) 
L 2000 4000 - 
IX aS RY V Y-443-h Ne “ 
Y-443-b.e[K-423-432 HELDMOOR, = 
115-424 AAMOSEN, = 
- 3000 ¥-472 OLDER 3 $000 + 
ATLANTIC | Vil CORTAILLOD ‘ 
b 
_ 
46000 -———]— ds - 
LY-440 | ERTEBOLLE <i 


vill 


- 5000 (TRANSITION)| VI } 27000 + 





































































































TOOME BAY 
L 6000 ---- ¥=482_k-+|----------- - » | 8000 4 
vil \ Y 
H x 
BOREAL v : (MAGLEMOSE) : 
vl 
— 
7000 1 -------- DUVENSEE =I 9000 4 
road wjey 
BOREAL STAR CARR 
5 
p 8000 ) Peageees Sere RES 10,000 4 
YOUNGER =| AHRENSBURG 
oRVAS m | oiv 
os < RISSEN, 
+ 9000 : / g, wee 11,000 4 
ALLEROD " W [ w-8t |i: ec| (MAGDALENIAN) 
ray} s 
Al z 
(H-75-68, 10-44} < 
+ 10,000 ; [H-i-8. 48 4 : jpn a nnn ---- === 12,000 4 
OLDER \ Ane ia 
1c 
ORYAS \ 
\. Awe | 
NW |+-------------- Usis 
. H-106- 80 - 
| BOLLING | | 3 r 
11,000 [H=196-116}.. 3 13,000 
\ ~~ 
\ _ 
\ N HAMBURGIAN | = 
42,000 —_—— 14,000 - 
OLDEST 
orvas || 7 | 
. 13,000 45.000 4 
Ww) < 
= 
~ 
7 





. Fig. i. Summary of radiocarbon-calibrated pollen chronology and archeology of northwestern Europe. Pollen zones are given accord- 
ing to Schmitz (25), with chronologic boundaries as modified by radiocarbon dates. Y, Yale dates (this article) ; C, Chicago dates 
(12) ; K, Copenhagen dates (19, 52); W, Washington dates (20-22) ; H, Heidelberg dates (18, 53) ; GRO, Groningen dates (54, 55). 
Samples are listed by number and name in Table 1. ; 
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Description Age Description Sample No. Age 
alluvium, associated with Acheulian view of the carbon dating the maxi- 
artifacts, 1951 excavation. mum of the wet phase is probably ear- 
Zenebi, Nigeria. Wood from a large Y-142-7 5440+ 110 lier than originally thought.” 
log imbedded in older tin-bearing al- Cape Flats, Cape Province, Union of Y-49 > 38,000 
luvium in Zenebi'No. 1 Paddock, as- South Africa. Podocarp wood from 20 
sociated with a Middle Stone Age in- ft below the surface of a sandy deposit, 
dustry, on Zenebi River near Jos. The forming part of Cape Flats, the low- 
deposit is cut by an erosion surface, lying area separating the Cape Penin- 
above which lies the younger alluvium. sula from the mainland. Submitted in 
It is tentatively correlated (45) with 1951 by the South African Museum, 
the Gamblian pluvial age on the evi- Capetown. 
dence of the artifacts. Collected in 1948 Crawford, Cape Province, Union of Y-106 > 36,300 
by Bernard Fagg and Geoffrey Bond South Africa. Podocarp wood from 27 
and submitted through Hallam Movius; ft below the surface of a 70-ft terrace 
Fagg’s specimen Z. Comment: the date (49) forming part of Cape Flats, near 
suggests that the deposit is Makalian, Crawford. Collected in 1951 and sub- 
not Gamblian. There is no reason to mitted by E. M. van Zinderen Bakker. 
suspect that the artifacts were rede- Comment: the 70-ft terrace is prob- 
posited from older alluvium. ably older than the last interglacial age. 
Njoro Cave, Kenya. Charcoal from Y-91 2920 + 80 The two measurements cast no doubt 
several graves at the Neolithic crema- on the supposition that the wood be- 
torium site, Njoro rock shelter, Kenya longs to the terrace, but do not provide 
(48). Collected and submitted by L. S. an adequate date for the last separation 
B. Leakey through W. F. Libby. Com- of the Cape Peninsula from the main- 
ment (by L. S. B. Leakey): “It is un- land. 
certain whether the rock shelter was Florisbad, Orange Free State, Union Y-103 > 44,000 
formed during the first part of the Nak- of South Africa. Peat from layer I, 600 
uran wet phase or before it, but cer- cm, inclosing a skull of Florisbad man, 
tainly any archaeological content in it the oldest of four peat layers overlying 
would have been removed had it been bedrock in the cave of Florisbad, near 
in position before the maximum of the Bloemfontein. Collected in 1951 and 
Nakuran moist climatic phase. Conse- submitted by E. M. van Zinderen Bak- 
quently, the culture found in the graves ker. Comment: this level has been dated 
and cremations must postdate the peak (sample C-850) as > 41,000 yr (50) 
of the Nakuran wet phase. This had and (sample L-271B) as > 35,000 yr 
been provisionally dated as 850 B.c. In (51). 
Table 2. Checklist of European radiocarbon dates shown in Fig. 1. 
Sample No. Name Location Sample No. Name Location 
Yale dates (this article) C-355 Knocknacran, Alleréd, gyttja Eire 
Y-93 Clonsast, early sub-Boreal Eire C-449 Melbeck, above recurrence horizon Germany 
Y-94 Clonsast recurrence horizon Eire C-450 Melbeck, below recurrence horizon Germany 
Y-95 Toome Bay, Mesolithic Northern Copenhagen dates (19, 52) 
“3 Ireland K-101-103 Ruds Vedby, end of Alleréd, gyttja Denmark 
Y-139-1 Usselo, Alleréd Netherlands -104,105 Ruds Vedby, Alleréd, gyttja Denmark 
¥-139-2 Usselo culture Netherlands -106 Ruds Vedby, lower Alleréd, gyttja Denmark 
Y-139-3 Usselo, upper Dryas Netherlands «107 Wallensen, Alleréd, checks sample 
Y-139-5 Vriezenveen, below recurrence horizon Netherlands C-337 Germany 
Y-139-6 Vriezenveen, above recurrence horizon Netherlands K-110 Bélling, end of Alleréd, gyttja Denmark 
Y-139-10 Oud-Loosdrecht, above recurrence K-111 Bélling, younger Dryas, gyttja Denmark 
horizon Netherlands 113 Ruds Vedby, Alleréd, between K-101- 
Y-139-11 Oud-Loosdrecht, below recurrence 103 and K-104, gyttja Denmark 
. horizon Netherlands K-115, 116, Wauwilermoos, Neolithic, Egolzwil 3 
Y-157A Rissen, Magdalenian hearth Germany 118 site. wood Switzerland 
Y-158-2 Meiendorf, organic fraction of antler Germany K-121 Wauwiiermias, Neolithic, Egolzwil 3 
Y-159-2 Stellmoor, Ahrensburg culture, . site, charcoal Switzerland 
‘ organic fraction of antler Germany K-123 Aamosen, Neolithic, Mul. I site, peat Denmark 
Y-160 Riide, Mesolithic, 1951 Germany K-124-126 Aamosen, Neolithic, Mul. I site, bark Denmark 
Y-161 Duvensee, Mesolithic Germany K-127 Aamosen, Neolithic, Mul. I site, peat Denmark 
Y-440 Ellerbek, Mesolithic Germany K-128,129 Aamosen, Neolithic, Mul. I site, 
Y-441la Riide, Mesolithic, 1955, lower part Germany hazelnuts Denmark 
Y¥~-442 Lieth, Alleréd Germany K-131,132 Aamosen, Neolithic, Mul. I site, 
Y-443b,h | Heidmoor, Neolithic, lower level Germany charcoal Denmark 
Y-443¢ Heidmoor, Neolithic, upper level Germany ‘ 
Y-471 Riide, Mesolithic, 1955, upper part © Germany : U.S. Geological Survey dates (20-22) 
Y-472 Siidensee-Damm, Neolithic Germany W-81 Ruds Vedby, Alleréd, same as sample 
Y-482 Varrassuo, post-Salpausselka, zone III Finland K-102 ~ Denmark 
Y-483 Varrassuo, post-Salpausselka, zone IV Finland W-82,84  Ruds Vedby, Alleréd, same as sample 
‘ K-101 Denmark 
. W-93 Poggenwisch, Hamburgian culture, 
Chicago dates (12) marl-gyttja Germany 
C-337 Wallensen, Alleréd, gyttja Germany W-172 Meiendorf, Hamburgian culture, 
C-353 Star Carr, Mesolithic, wood England marl-gyttja Germany 
918 
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Sample No. Name Location Sample No. Name Location 
W-261 Stellmoor, Hamburgian culture, antler Germany H-38-121 | Meiendorf, Hamburgian culture, 
W-262 Stellmoor, Ahrensburg culture, antler, organic —— of antler, — as 
same as sample Y-159-2 Germany aa samples W-281 and Y-158-2 Germany 
- f : H-75-68 Rissen, Magdalenian, charcoal, same 
W-264 Meiendort, Hamburgian culture, antler Germany as sample Y-157A Germany 
W-271 Poggenwisch, Hamburgian culture, H-77-54 Gaterslebener See, 280 to 290 cm, 
antler Germany beginning of older Dryas, zone Ic, 
W-281 Meiendorf, Hamburgian culture wood Germany 
3 f ti ; tl a H-88-74 Gaterslebener See, 370 to 380 cm, 
is cad: 28 peg en neens Lene. BS ; beginning of Bélling, zone Ib, wood Germany 
sample Y-158-2 Germany H-106-89 Gaterslebener See, 367 to 377 cm, 
: wie beginning of Bolling, zone Ib, wood Germany 
: Heidelberg dates (18, 53) H-136-116 Poggenwisch, Hamburgian culture, 
H-1-8, 1-48 Wallensen, Alleréd, checks samples wood Germany 
C-337 and K-107 Germany Groni dates (54, 55) 
: : sroningen dates (54, 55 
-18- n, ri , . x a 
H-18-11 Risen, Magueietian. wood Germany GRO-272 Corlona, Bronze Age trackway, wood Eire 
H-23-22 Duvensee, Mesolithic, birchwood Germany GRO-49 Halve-Mijl-Toterfout, tumulus 8, 
H-26-23 Duvensee, Mesolithic, hazelnuts Germany Bronze Age, charcoal Netherlands 
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News of Science 


Stagnant Deep-Sea 
Trench to be Studied 


Research workers from the Woods 
Hole Oceanographic Institution recently 
left Woods Hole in the research vessel 
Atlantis to study a trench in the Carib- 
bean Sea where the deep water is not in 
motion. Called the Cariaco Trench, the 
1680-foot-deep basin is located near the 
coast of Venezuela. Shut off from the 
rest of the sea by a sill that permits no 
ocean water to enter from depths greater 
than about 500 feet, the trench contains 
stagnant water in which there is no free 
oxygen. Similar areas have been known 
to exist in the Black Sea and in some 
fjords but had never before been en- 
countered in the open sea until 3 years 
ago, when the Atlantis research team 
reported the situation in the Cariaco 
Trench. 

Of particular interest is the fact that 
petroleum is thought to have been laid 
down under similar anaerobic conditions. 
Higher forms of life are not possible, 
and the organic material sinking from 
surface waters is decomposed by _ bac- 
teria; a layer of organic material is thus 
deposited on the bottom of the trench, 
and inorganic compounds which cannot 
return to the surface to aid plant growth 
are released. 

Forty-foot cores of sediment will be 
obtained from the bottom of the trench 
under the direction of submarine geolo- 
gist John M. Zeigler, while chemical 
oceanographer Francis A. Richards will 
be in charge of the chemical studies of 
the ocean water. The cruise is supported 
by funds from the Office of Naval Re- 
search. An underwater camera capable 
of making three-dimensional photographs 
of the bottom will be used by photogra- 
pher David M. Owen. The scattering of 
light in the sea will be measured by 
David H. Shonting, and Vaughan T. 
Bowen will obtain large quantities of sea 
water from various depths for analysis 
of radioactive elements. 

A bottom probe designed to measure 
the heat-flow from the earth’s interior 
through the bottom sediment also will 
be tried out by Richard G. Leahy. This 
probe will be taken next spring to the 
IGY arctic ice-floe station A. In addi- 
tion, a continuous profile of the ocean 
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bottom’s configuration will be made with 
the aid of an echo-sounder recorder. 

Finally, workers in a fishing program 
under Herman Tasha will set out a 
Japanese long-line containing 80 hooks 
at mid-depths in various places in the 
Caribbean and in the Windward Passage 
between Cuba and Hispaniola. Large 
quantities of tuna have recently been re- 
ported off Venezuela. A large deep- 
freeze has been placed on the deck of 
the Atlantis to bring specimens back to 
Woods Hole for identification. 

Frank J. Mather of the institution’s 
game fish program believes that some of 
the bluefin tuna reported from the area 
may turn out to be bigeye tuna. The lat- 
ter species was not known west of the 
Azores until 1955, when Mather and H. 
Bullis identified a bigeye in the Carib- 
bean, Since that time the species has 
also been identified near Miami and at 
Ocean City, Md. 

The Atlantis will return to Woods Hole 
on 2 December, when she will immedi- 
ately be made ready for a 7-month cruise 
to the South Atlantic Ocean and the 
Indian Ocean under the IGY program. 


Nominations for Nutrition Awards 


The American Institute of Nutrition 
invites nominations for the 1958 Borden 
Award in Nutrition and the 1958 Os- 
borne and Mendel Award for research 
in nutrition, Nominations may be made 
by anyone and must be submitted by J 
January 1958 to the chairman of the ap- 
propriate nominating committee. Mem- 
bership in the American Institute of 
Nutrition is not a requirement for eligi- 
bility, and there is no limitation as to 
age. For full details about the procedure 
for nomination, see the September and 
October issues of the Journal of Nutri- 
tion. 


Radioactive Fallout on Farmland 


Farm land at Compton in Berkshire, 
England, was made temporarily radio- 
active recently to simulate contamina- 
tion from a nuclear bomb explosion; 
farm hands carried out their work in 
respirators and suits of polythene. The 


whole area was sealed off with a chain- 
link fence, and even tractors and farm 
implements were fitted with plastic 
covers, 

The tests were designed to find out 
how much radioactive strontium would 
be taken up from the soil by various 
crops sown on land that had been sub- 
ject to radioactive fallout, and what dif- 
ferent methods of cultivation affected 
the amount taken up. The trials, which 
took place at the Agricultural Research 
Council Field Station, involved the 
spraying of the ground (chalk soil) with 
radioactive strontium 89. 

The results published so far suggest 
that where the soil has a marked calcium 
deficiency, liming can reduce a plant’s 
absorption of strontium, but that, apart 
from this, little can be done to bring 
contaminated land into safe use quickly. 
Some advantage, however, might be 
gained by choosing crops less affected by 
radioactivity, and there is a chance that 
uptake might be reduced where shallow- 
rooted crops are grown on soils that have 
been deep-plowed in one operation. 
Similar experiments are to be conducted 
at five other agricultural research cen- 
ters, each having a different type of soil. 


AAUW International Fellowships 


The American Association of Univer- 
sity Women offers a number of $2000 in- 
ternational fellowships for the academic 
year 1958-59. They are unrestricted, but 
the candidate must use them in a coun- 
try other than his own. The awards are 
open to women who have completed 
residence requirements for the doctorate 
before 1 July 1958. Application forms 
may be obtained from Miss Mary H. 
Smith, AAUW Fellowship Program, 
1634 I St., NW, Washington, D.C. The 
deadline date for submission of applica- 
tions is 15 December. 


Eklund to Head Second 
International Conference 
on Atomic Energy 


Sigvard A. Eklund, director of re- 
search for the Swedish Atomic Energy 
Company, Stockholm, has been named 
secretary-general of the second Interna- 
tional. Conference on the Peaceful Uses 
of Atomic Energy that is to held un- 
der United Nations auspices in Geneva, 
Switzerland, 1-13 September 1958, Ek- 
lund arrived in New York recently, for 
in his capacity as coriference secretary- 
general, he will serve as an officer of the 
United Nations Secretariat. 

Plans for the second conference have 
been made by U.N. Secretary-General 
Dag Hammarskjold and the Advisory 
Committee on the Peaceful Uses of 
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Atomic Energy, composed of representa- 
tives of Brazil, Canada, France, India, 
the U.S.S.R., the United Kingdom, and 
the United States. The agenda and rules 
of procedure for the conference were 
sent earlier this year, along with formal 
invitations, to all members of the United 
Nations or of affiliated specialized agen- 
cies. Titles and abstracts of papers to be 
presented at the conference are to be 
submitted by 1 March 1958 and the full 
texts by 1 June. 


Allergy Fellowships 


The American Foundation for Allergic 
Diseases has announced the availability 
of 2-year postdoctoral fellowships in re- 
search and clinical allergy. The stipend 
for the first year is $4500; second year, 
$4750; laboratory and travel expenses 
for the 2-year period, $750. Candidates 
must be graduates of approved medical 
schools and must have completed 1 or 
2 years of the graduate training required 
as a preliminary to certification by the 
Boards of Internal Medicine or Pedi- 
atrics, 

Requests for applications should be 
sent to Dr. Colin M. MacLeod, Univer- 
sity of Pennsylvania, 820 Maloney Clinic, 
36th and Spruce Streets, Philadelphia 
4, Pa. Applications should be filed no 
later than 15 December. 


Research Support in 
Engineering Schools 


The National Science Foundation re- 
ports that in 1953-54 more than one- 
fourth of the cost of research and de- 
velopment conducted by colleges and 
universities was spent by engineering 
schools. Their share of a total of $300 
million in research expenditures by aca- 
demic institutions was $75 million. Of 
this amount, about $55 million repre- 
sented government research support, 
chiefly through contracts with the De- 
partment of Defense. 

These figures are given in Funds for 
Research and Development in Engineer- 
ing Schools, 1953-54, which is No. 7 in 
the NSF series of Reviews of Data on Re- 
search and Development. Copies of the 
report may be obtained by writing to the 
National Science Foundation, Washing- 
ton 25, D.C. 


Berkeley Program for Public 
Health and the Social Sciences 


A new research program designed to 
acquaint doctoral candidates from the 
fields of public health and the social sci- 
ences with the problems and _ practices 
of each other’s profession has been estab- 
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lished at the University of California, 
Berkeley. The work will be directed by 
L. Knutson, former chief of the behav- 
ioral studies section in the General 
Health Services Division of the U.S. Pub- 
lic Health Service, Washington, D.C. 

The first participants in the Berkeley 
program will be four doctoral candidates 
in public health who will undertake re- 
search in behavioral science. There are 
about 2000 local public health depart- 
ments in the United States, but there are 
probably less than 50 public health work- 
ers who have been trained at the doctoral 
level in the behavioral sciences. There 
is an ever-increasing shortage of this type 
of public health leader, and this is one of 
the first programs specifically organized 
to satisfy the need. 


Office of Critical Tables 


Guy Waddington, chief of the thermo- 
dynamics branch of the U.S. Bureau of 
Mines Petroleum Experiment Station, 
Rartlesville, Okla., has been named di- 
rector of the newly established Office of 
Critical Tables at the National Academy 
of Sciences—National Research Council. 
The new office will seek to make more 
readily available to science and industry 
the large quantity of numerical data 


‘about the physical properties of chemical 


substances which are being collected and 
confirmed by independent research 
groups in universities, industry, and gov- 
ernment. 

The independent data-reporting groups 
will continue to perform the fundamen- 
tal task of collecting and confirming the 
essential information. The projected con- 
tributions of the Office of Critical Tables 
are (i) to survey current programs for 
preparation of critical tables and to de- 
termine the need for new tables; (ii) to 
encourage the reporting groups to pro- 
vide these tables on a continuing basis 

iii) to suggest uniform standards of 
presentation; and (iv) to maintain a cur- 
rent indexing and directory service. 

The contemplated body of informa- 
tion is so vast that—for the present, at 
least—there are no plans to assemble all 
data in a single set of volumes. It is an- 
ticipated that the total budgets for all co- 
operating independent groups will ap- 
proach $1 million a year. 

The new operation grew out of a re- 
port submitted by an Academy-—Research 
Council committee in 1955. The com- 
mittee had been asked to assess the prac- 
ticality of revising the International Crit- 
ical Tables, a compilation of similar 
numerical data published as a series of 
volumes from 1926 to 1933 under the 
auspices of the NAS-NRC. The report 
of this initial committee stated that the 
extent to which recent research had re- 
vealed new data, increased the accuracy 


of current data, and opened up com- 
pletely new areas of investigation made 
revision appear unwise. The report also 
pointed out that there was a need for a 
new approach to accommodate the ac- 
cumulation of unorganized data and the 
multiplicity of publications. The solu- 
tion offered was the present program of 
the Office of Critical Tables. 

An Executive Committee for the Of- 
fice of Critical Tables was established 
under the chairmanship of Allen V. 
Astin, director of the National Bureau of 
Standards, to formulate policies for the 
new enterprise. Representatives were se- 
lected from the four divisions of the 
Academy-Research Council most con- 
cerned: chemistry and chemical technol- 
ogy, Frederick D. Rossini of Carnegie 
Institute of Technology; physical sci- 
ences, Robert B. Brode of the University 
of California; engineering and industrial 
research, Fred B. Llewellyn of Bell Tele- 
p’ ~e Laboratories; and earth sciences, 
F cis Birch of Harvard University. 

; committee will continue to serve as 
policy-making group. (At present the 
Division of Engineering and Industrial 
Research is represented by Edgar C. 
Bain, division chairman.) 


Mathematics TV Series 


“Adventures in Number and Space” 
is the title of a new educational TV film 
series designed to make mathematics in- 
teresting to secondary school students. 
The program, which will start on 10 
November, was conceived by the West- 
inghouse Broadcasting Company and 
prepared with the cooperation of the 
department of mathematics at Colum- 
bia University Teachers College. It will 
star Bill Baird and his Marionettes, and 
will be aimed primarily at junior high 
school students. The series will first be 
seen over the WBC TV outlets in Boston, 
Baltimore, Pittsburgh, Cleveland, and 
San Francisco, but the films will be 
made available at no cost to educational 
TV stations elsewhere. 


Physics of Fluids 


In January 1958 the American Insti- 
tute of Physics will publish the first issue 
of The Physics of Fluids. F. N. Frenkiel, 
of the Applied Physics Laboratory, Johns 
Hopkins University, will edit the new 
journal with the aid of an 18-member 
editorial board. The Physics of Fluids 
will start as a bimonthly and will be- 
come a monthly as soon at it appears 
desirable. The journal will contain orig- 
inal papers on significant research results 
that have not been reported elsewhere. 

Correspondence on editorial matters 


should be addressed to: F. N. Frenkiel, 
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The Physics of Fluids, Applied Physics 
Laboratory, Johns Hopkins University, 
Silver Spring, Md. Subscription informa- 
tion may be obtained from the American 
Institute of Physics, 335 E. 45 St., New 
York 17, N.Y. 


South Pole Snow Pit 


The International Geophysical Year 
Committee of the National Academy of 
Sciences has announced that a snow pit 
dug at the Amundsen-Scott IGY South 
Pole Station had reached a depth of 50 
feet on 1 October. The pit, which has 
been dug by hand during the Antarctic 
winter, serves a dual purpose: the suc- 
cessive levels of snow laid bare provide 
an unspoiled record of climatic and 
other history, and the snow itself is 
melted for the station’s water supply. 

The snow in the pit is so hard that 
even saws cannot be used. The snow 
must be chipped loose with mattocks or 
ice axes and then shoveled into bags and 
hauled to the surface. Each man at the 
station spends a minimum of 2 hours 
every week either cutting or hauling 
snow. An 18-degree ramp is maintained 
to provide access to the pit. 

The temperature in the pit is nearly 
constant at —60°F, while at the sur- 
face a record temperature reading of 
—102.1°F was recorded on 17 Septem- 
ber. During the period 11 May to 17 
September, South Pole temperatures 
were lower than —95°F 17 times. 

A study of snow stratification, com- 
bined with examination of snow crystals 
and density, yields a history of the Ant- 
arctic. For example, traces of ash may 
indicate that a volcanic eruption took 
place hundreds of years ago, and pollen 
deposits provide a clue to past wind sys- 
tems. Paul Siple is scientific leader at the 
Pole station, where there are eight other 
scientists and a similar number of Naval 
personnel. 


New Miniaturization Award 


Miniature Precision Bearings, Inc., has 
announced that entries are now being 
accepted for the first annual Miniaturi- 
zation Award, a competition established 
to recognize outstanding contributions by 
an individual or firm which further the 
concept of miniaturization. The award, 
sponsored by M.P.B., is being admin- 
istered by an independent committee of 
specialists representing industry, govern- 
ment, and education. 

Award entries are being judged by the 
following sets of criteria: (i) products, 
components, or parts which show out- 
standing ingenuity in solving problems, 
make use of new design concepts and 
special materials, and develop new-type 
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components or parts that extend the 
frontiers of miniaturization; (ii) individ- 
uals, companies, or organizations which 
have broadened the horizons of minia- 
turization by creating a better under- 
standing and use of the concept through 
education, research, engineering, and 
standardization. 

Entries outlining contributions toward 
the concept of miniaturization should be 
submitted to the Awards Committee, 
Miniature Precision Bearings, Inc., Pre- 


cision Park, Keene, N.H. 


November Scientific Monthly 


Articles appearing in the November 
issue of The Scientific Monthly are as 
follows: ‘Measuring Geologic Time,” A. 
Knopf; “Aspects of Insect Flight,” B. 
Hocking; “Vitalistic Mechanistic Con- 
troversy,” L. F. Koch; “How Adequate Is 
the World’s Food Supply?” R. W. Phil- 


lips. Twelve books are reviewed. 


News Briefs 


A new building that will house the 
Hunter Radiation Therapy Center, a 
joint enterprise of Yale University and 
the Grace-New Haven Community Hos- 
pital, is under construction at the Yale— 
New Haven Medical Center. The build- 
ing also will provide space for an exten- 
sion of the existing Laboratory for Medi- 
cine and Pediatrics. 

* * 

Ground-breaking ceremonies for the 
new Irene Walter Johnson Institute of 
Rehabilitation of the Washington Uni- 
versity Medical Center were held on 16 
October. The structure, which will cost 
about $725,000, is expected to be com- 
pleted within 15 months. 

When the Soviet satellite was an- 
nounced, the Boulder, Colo., division of 
the National Bureau of Standards was 
one of the few U.S. laboratories properly 
instrumented to study its 20- and 40- 
megacycle radio signals. Boulder scien- 
tists had been observing radio energy 
emitted by the star Cygnus; by an ad- 
justment of equipment, they were able 
to monitor sputnik almost from the out- 
Set. 

* x 

The Office of Test Information of the 
Atomic Energy Commission (Nevada 
Test Organization) at 1235 South Main 
St., Las Vegas, Nev., has closed. In- 
quiries about tests and related matters 
can now be directed to Office of Infor- 
mation, Albuquerque Operations Office, 
P.O, Box 5400, Albuquerque, N.M. 

* % # 


Two $5000 fellowships, one for Egyp- 
tological studies and one for Islamic 


studies, are being offered by the Amer- 
ican Research Center in Egypt, a non- 
profit organization affiliated with the 
Archaeological Institute of America. Ap- 
plications must be filed before 1 March 
with Mrs. Elizabeth Riefstahl, Executive 
Secretary, American Research Center in 
Egypt, 489 Huntington Ave., Boston 15, 
Mass. 
* * * 

Key activities of the International 
Geophysical Year, such as the study of 
earth satellites, scientific expeditions to 
Antarctica, and the coordination of 
weather data, are described in the Sep- 
tember issue of the Courier, published 
by the United Nations Educational, Sci- 
entific and Cultural Organization. The 
entire issue is devoted to the 18-month 
IGY program. 

* * * 

Aeronutronic Systems, Inc., a new 
Ford Company subsidiary on the West 
Coast, has bought a 200-acre mesa near 
Newport Beach, Calif., where it plans 
to build an extensive research and de- 
velopment center. The first unit to be 
constructed will be a series of aerother- 
mochemical laboratories for the investi- 
gation of problems associated with the 
design of advanced missile systems. 

* * * 

A study of sensory deprivation is be- 
ing carried out by the Psychiatry Service 
of Boston City Hospital, Boston, Mass. 
Philip Solomon, physician-in-chief in the 
Psychiatry Service, reports that the re- 
search team in his unit would very much 
like to hear from anyone else doing work 
on sensory deprivation. 

* * %* 

Texas Instruments Limited, a wholly 
owned subsidiary of Texas Instruments 
Incorporated, of Dallas, Tex., has opened 
its new plant in Bedford, England, for 
the manufacture of transistors and other 
semiconductor devices. The plant is the 
first Texas Instruments manufacturing 
facility to be established outside the 
United States. 

* * * 

The University of Alabama has re- 
ceived title to 136 acres of Government 
land, valued at $176,000. Approximately 
90 acres of the area, which is approxi- 
mately 3 miles from the main university 
campus, are to be developed by the biol- 
ogy department into an arboretum that 
will be used in the department’s teaching 
and research program. E. Gibbes Patton 
has been named director of the aboretum. 

* * * 

The U.S. Public Health Service has 
reported that by the*end of this year’s 
poliomyelitis season only 1576 paralytic 
cases had been reported, compared with 
7886 cases in 1955 and 5241 cases last 
year. This year’s total represents an 80 
percent reduction in paralytic cases in 
the past 2 years. 
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Scientists in the News 


A Festschrift of scientific articles on 
medical radiology has been published 
to honor ROBERT R. NEWELL, who 
recently became emeritus professor of 
radiology at Stanford Medical School. 
More than 20 articles contributed by 
some 30 colleagues and former students 
of Newell are contained in a special is- 
sue of the Stanford Medical Bulletin 
(August 1957), which also includes a 
paper on radiation hazards by Newell 
himself. 

Newell retired this fall after 37 years 
as a member of the Medical School 
faculty. He was a former head of Stan- 
ford’s department of radiology, and 
early this year received the gold medal 
of the American College of Radiology, 
the organization’s highest honor. 


MORRIS S. MACOVSKY has re- 
signed as head of the fluid dynamics 
branch in the Hydromechanics Labora- 
tory of the David Taylor Model Basin, 
Washington, D.C., to accept a position 
as consulting specialist, systems engineer- 
ing, Sunnyvale, Calif. 

MARSHALL C. HARRINGTON, 
who prior to joining the David Taylor 
Model Basin 2 years ago was head of the 
department of physics at Drew Univer- 
sity, has been appointed as Macovsky’s 
successor. 


JOHN R. GREGG, formerly of Co- 
lumbia University, has been appointed 
associate professor of zoology at Duke 
University. He succeeds GEORGE W. 
NACE, who has accepted a position in 
the zoology department of the University 
of Michigan. 

RAGNAR FANGE of the department 
of zoophysiology, University of Lund, 
Sweden, will spend a year at Duke work- 
ing on problems of water balance and 
salt metabolism as a research associate 
of Knut Schmidt-Nielsen. 

DONALD J. FLUKE, who is at pres- 
ent a research associate in the Donner 
Laboratory, Berkeley, Calif., and who is 
on leave from Brookhaven National Lab- 
oratory, has been appointed associate 
professor of zoology at Duke, effective 1 
Feb. 1958. During the academic year he 
will be in charge of the zoological de- 
partment’s training program in biophys- 
ics; in the summer he will direct the radi- 
ation biology course for high school 
teachers that is offered annually at the 
Duke University Marine Laboratory. 


CLARENCE M. ZENER, director of 
research at Westinghouse, will receive 
the Bingham Medal of the Society of 
Rheology during its 1957 annual meet- 


‘ing in Princeton, N.J., 7-9 November. 


Zener is being honored for his work on 
the viscoelastic behavior of metals. 
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RAY Q. BREWSTER, research chem- 
ist who has taught at the University of 
Kansas for 38 years, has won the 1957 
Midwest Award of the American Chem- 
ical Society’s St. Louis Section “for his 
achievements as an outstanding educator, 
a counselor of students, a research direc- 
tor, an administrator, a textbook writer 
and as an ambassador of chemistry.” 


JACK H. SCHULMAN of Cambridge 
University, England, is the first incum- 
bent of Columbia University’s newly 
established Stanley-Thompson chair of 
chemical metallurgy. The chair, which 
has been endowed by the International 
Nickel Company, honors two alumni of 
Columbia’s School of Mines—ROBERT 
C. STANLEY, who was chairman of the 
Board and chief officer of International 
Nickel until his death in 1951, and 
JOHN F. THOMPSON, chairman of 
the board and chief officer since that 
time. 





LEWIS THOMAS has been named 
professor and chairman of the depart- 
ment of medicine in the New York Uni- 
versity College of Medicine and director 
of the Third Medical Division of New 
York City’s Bellevue Hospital Center. 
The appointment will become effective 
with the retirement of WILLIAM S. 
TILLETT at the close of the 1957-58 
academic year. At present Thomas is 
professor and chairman of the depart- 
ment of pathology, a position he has held 
since he jointed the N.Y.U. faculty in 
1954. 


ALEX G. OBLAD, oil chemist, has 
been elected vice president in charge of 
research and development activities for 
the M. W. Kellogg Company, New York. 
The company is known for the engineer- 
ing, design, and construction of oil re- 
fineries and petrochemical plants and 
processing units and has long been a 
leader in petroleum refining research. 


ROBERT D. COGHILL, an organic 
chemist who formerly was director of 
research for Abbott Laboratories, Chi- 
cago, Ill., has been appointed special 
assistant for industrial research at the 
Cancer Chemotherapy National Service 
Center, National Cancer Institute, Be- 
thesda, Md. Within the past year indus- 
try has greatly increased its participation 
in the national cancer chemotherapy 
program sponsored by Government and 
nonprofit agencies. The National Cancer 
Institute shares expenses with industry 
through contracts. Coghill will assume 
responsibility for all of these contracts 
and for recommending solutions to prob- 
lems arising from cooperative research 
involving the National Cancer Institute, 
industrial firms, and investigators in 
academic institutions. 


ARTHUR KNUDSON recently re- 
turned to this country after a 2-year as- 
signment in Indonesia, where he was 
visiting professor of biochemistry at the 
University of Indonesia under the Uni- 
versity of California’s University of In- 
donesia Project in Medical Education. 
Knudson has already gone back to In- 
donesia for another 2-year assignment. 
He will be with the University of Ken- 
tucky Project as professor of biochem- 
istry, aiding in the agricultural and 
veterinary science program at the Uni- 
versity of Indonesia in Bogor. 


ALBERT E. WHITFORD, director 
of the Washburn Observatory at the 
University of Wisconsin, has been named 
director of the University of California’s 
Lick Observatory, effective 1 July 1958. 
He succeeds C. D. SHANE, who has 
been director since 1945 and who will 
continue at Mount Hamilton in the posi- 
tion of astronomer. Shane is retiring 
from the directorship in order to devote 
full time to a special research program 
that he has carried on for a number of 
years in connection with Lick’s new 120- 
inch telescope. 

For 12 years Shane has devoted a large 
part of his time to the task of bringing 
the 120-inch telescope to completion. 
This instrument, the second largest tele- 
scope in the world, is scheduled to begin 
operation soon after the first of the year. 


GEOFFREY F. CHEW, formerly of 
the University of Illinois, and KEN- 
NETH M. WATSON, formerly of the 
University of Wisconsin, have been ap- 
pointed full professors in the department 
of physics at the University of California, 


Berkeley. 


AMOS J. SHALER, professor and 
head of the metallurgy department at 
Pennsylvania State University, is the 
1957 winner of the annual $2000 Metal- 
lurgy Teaching Award that is given by 
the American Society for Metals for the 
best teaching performance on the part 
of a young instructor or professor in this 
engineering curriculum. 


WILLIAM J. LACY, supervisory 
chemist, formerly of the Engineer Re- 
search and Development Laboratories, 
Fort Belvoir, Va., has been appointed to 
the research staff of the Health Physics 
Division, Oak Ridge National Labora- 
tory, which is operated by Union Car- 
bide Nuclear Company. 


HANS F. WINTERKORN, professor 
of civil engineering at Princeton Univer- 
sity, recently received the Federal Re- 
public of Germany’s Cross of Merit, first 
class, in a ceremony at Princeton. The 
cross was presented by the German con- 
sul general, D. Adolph Reifferscheidt. 
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Minute Plaque Mutant of 
Type 2 Poliovirus 


A mutation of polioviruses (type 1 and 
type 2) to resistance to neutralizing sub- 
stances—most_ probably  inhibitors—in 
normal bovine serums (NBS) has been 
previously described (/). Since the mu- 
tation is characterized by altered sensi- 
tivity to normal bovine serum inhibitors, 
it will be designated by the letter 7 (for 
inhibitor). It was shown that i mutants 
of both type 1 and type 2 viruses pro- 
duce definitely larger plaques on plates 
overlayered with agar containing 10 to 
20 percent inhibitory NBS than the re- 
spective wild type (i+) viruses (J). 
Usually MEF-1 i mutants were readily 
obtained through several serial transfers 
of i+ virus in tissue cultures in the pres- 
ence of inhibitory NBS. 

In the course of the studies, however, 
it was observed that in several series of 
serial passages of plaque-purified MEF-1 
i+ virus in HeLa cell cultures in the 
presence of inhibitory NBS, 7 mutants 
failed to appear even after more than 
ten passages. In these series of serial pas- 
sages, virus titers of the harvested culture 
fluids, assayed on HeLa cell plates with 
noninhibitory horse serum agar overlay, 
decreased markedly after several pas- 
sages, in spite of the fact that the cellular 
destruction of the cultures appeared as 
rapidly as was expected; the reasons for 
this rapid reduction in i+ virus titers re- 
mained unexplained. 

Later, however, upon closer examina- 
tion of the plates that had been seeded 
with lower dilutions of the culture fluids, 
it was found quite unexpectedly that 
numerous very minute plaques, some- 
times barely visible to the naked eyes 

less than 0.5 mm in diameter), had 
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Reports 


been produced, besides the plaques of 
usual sizes. The virus, forming minute 
plaques, was purified either by plaque 
isolation or by the limiting-dilution tech- 
nique, and it was shown to be neutral- 
ized specifically by anti-type-2 monkey 
serum in HeLa cell tube-neutralization 
tests. Accordingly it may reasonably be 
concluded that an MEF-1 mutant form- 
ing very minute plaques was isolated, 
which will be designated m (minute), A 
brief summary of the study on the m 
mutants is given in this report (2). 

The strain of HeLa cells employed, 
the preparation of parental MEF-1 virus 
stock, and the method of detection of 
inhibitory NBS were described previously 
(1). The results of a typical series 
(E-399) of such serial passages are 
shown in Fig. 1. A bottle culture of HeLa 
cells (8 x 10® cells) with 9 ml of medium 
YLA (Earle, 0.5 percent lactalbumin hy- 
drolyzate and 0.1 percent Difco yeast ex- 
tract), supplemented with 20-percent 
inhibitory NBS-137, was inoculated with 
1 ml of undiluted MEF-1 stock (108 
pfu/ml) and examined daily for cyto- 
pathogenic action. 

As soon as cellular destruction was 
complete, culture fluid was harvested, 
and 1 ml of the harvested fluid was in- 
oculated again into a new bottle culture 
of HeLa cells containing 40 percent 
NBS-137. The harvested culture fluids 
were assayed for plaques on HeLa cell 
plates, and a marked decrease of the 
titers of parental MEF-1 in successive 
harvested culture fluids was observed in 
the course of several serial transfers 
(Fig. 1). Furthermore it was found that 
very minute plaques (less than 0.5 mm 
in diameter) appeared after three pas- 
sages; approximate titers of these m 
mutants in the culture fluid were 10° 
pfu/ml (Figs. 1 and 2), Similar titers 
(107 to 107-5 TCID,,/ml) were obtained 
by titrations in HeLa cell tube cultures. 
Plaques produced by the m mutant were 
as small on monkey kidney cell plates as 
on HeLa cell plates. In another experi- 
ment (E-222), the m mutant was also 
obtained through serial transfers in HeLa 
cell cultures with medium YLA contain- 
ing 2 percent noninhibitory horse serum. 

It should be emphasized that, in the 
majority of such serial passages in the 


presence of inhibitory NBS, 7 mutants 
were selected, as previously described 
(1). Moreover, no m mutants of Ma- 
honey strain have thus far been obtained, 
in spite of the large number (more than 
25) of series of serial passages of this 
virus, and in spite of the sometimes ap- 
parently identical conditions under which 
they were carried out. Therefore, the 
factor, or factors, responsible for the se- 
lection of MEF-1 m mutants: remains 
thus far unknown. 

It is known that differences in plaque 
size exist among strains of polioviruses 
(3). However, none of the several other 
type 2 polioviruses maintained in our 
laboratory produce plaques of equally 
small size. It seems worthy of note that 
m mutants are indistinguishable from m+ 
virus in HeLa cell cultures in growth 
rate, maximum titer attained, and cyto- 
pathogenic effect. Dulbecco (4) de- 
scribed a d (delayed) mutant of polio- 
virus type | (Brunhilde). The plaques 
of this line are indistinguishable from 
those of the wild type at pH 7.4, but 
they appear 2 days later at pH 6.8. 
Similar findings were also reported by 
Sabin (5). 

In the case of m mutants, however, 
plaque formation is apparently indepen- 
dent of the pH of the agar overlay em- 
ployed. Besides, the plaques of m mu- 
tants do not increase in size in the course 
of several days. Slow Mahoney, forming 
small plaques (2.37 to 2.66 mm) on 
monkey kidney cell monolayers, was ob- 
tained by Dubes (3) as a mutant of Fast 
Mahoney in HeLa cell culture. The simi- 
larity of this mutant to m mutant re- 
mains to be demonstrated. We have as- 
sumed that a substance, or substances, in 
the agar overlay inhibits in one way or 
another the formation of plaques of usual 
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Fig. 1. Marked decrease of parental 
MEF-1 virus and appearance of m mu- 
tants in culture fluids during serial trans- 
fers of plaque-purified parental MEF-1 
virus in HeLa cell cultures with medium 
YLA containing 20 to 40 percent inhibi- 
tory NBS-137. 
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Fig. 2. Selection of MEF-1 m mutants in 
the course of the serial passage (E-399) 
of wild-type MEF-1 virus in HeLa cel 
cultures with medium YLA plus 20 to 4 
percent NBS-137. Plate 1-4 was seede 
with 10* dilution of first-passage flu 
plaques of the MEF-1 wild-type virus. 
Plate 7-3 was seeded with 10° dilution of 
seventh-passage fluid plaques of MEF-1 m 
mutants. Both platings were made on the 
same lot of HeLa cell monolayers (55-mm 
petri dishes) with 10 percent horse serum 
agar overlay. The photograph was taken 5 
days after the plates were seeded. 


size by this particular mutant. This pos- 
sibility is now being extensively studied, 
and the evidence thus far obtained seems 
to indicate clearly that m mutants have 
a unique sensitivity to the viral inhibitory 
activity of extract of agar overlay. 

The m mutants have been compared 
with m* virus in virulence for mice by 
the intracerebral route of inoculation and 
have been found to be slightly jess viru- 
lent than m+ virus. The m mutants were 
stable through ten rapid serial passages 
in tissue cultures of both HeLa and mon- 
key kidney cells. However it was found 
that a few larger plaques sometimes ap- 
peared on plates seeded with low dilu- 
tions (10° to 10-*) of m mutants. Since 
the m mutants had been previously puri- 
fied repeatedly by the limiting-dilution 
technique, it seems clear that the m virus 
gives rise to mutants of the m+ type— 
that is, it reverts to wild type with re- 
spect to plaque size. Furthermore, the 
back mutant m+ virus, after having been 
plaque-purified, was shown to have i 
character—that is, it is resistant to the 
inhibitory NBS used in the medium for 
serial transfers, and it produces large 
plaques on inhibitory NBS plates. Back 
mutations of other poliovirus mutants 
have also been noted by other investiga- 
tors (3, 4). 

* _N. Taxemort, S. Nomura, 
Y. Mortoxa, M, Nakano, M. KrraoKa 
National Institute of Health, 
Minato-ku, Tokyo, Japan 
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Concentration of Ceruloplasmin i 


in Plasma of 
Schizophrenic Patients 


Akerfeldt has recently reported 
that N,N-dimethyl--phenylenediamine 
(DPP) is oxidized to red products more 
rapidly by serum from schizophrenic pa- 
tients than by serum from healthy con- 
trol subjects (J, 2). The oxidation of 
DPP is accelerated by ceruloplasmin 
(1-4), the plasma copper-protein, and 
inhibited by other substances in serum, 
including ascorbic acid (/, 2). Since 
measurement of the oxidation of DPP 
by serum may possibly have diagnostic 
value in mental disease (17, 2), and since 
ceruloplasmin is of prime importance in 
this oxidation, it is of interest to meas- 


ure directly the concentration of cerulo- 


plasmin in_the serum, or plasma, of 
schi enic and healthy subjects. This 
minations in 20 schizophrenic and 21 
control subjects. 

The concentration of ceruloplasmin 
was measured  spectrophotometrically 
(3, 5, 6). Blood was drawn from a fast- 
ing subject, and coagulation was pre- 
vented by the addition of 1.5 ml of 2.5- 
percent sodium citrate solution to each 
10 ml of blood. The plasma was sepa- 
rated and clarified at 24,000 g in an In- 
ternational PR-2 centrifuge. After the 
optical density (O.D.) of the plasma had 
been measured at 610 mu in a cuvette of 
5-cm path length, the ceruloplasmin was 
decolorized by the addition of 0.1 ml of a 
10-percent solution of sodium cyanide to 
the cuvette, which contained 2.7 ml of 
plasma. One hour later the optical dens- 
ity was again measured at 610 mu. The 
difference in optical density 


A(O. D. ) eto m me 


was divided by 0.0034 to obtain the 
ceruloplasmin concentration in milli- 
grams per 100 milliliters (3). Measure- 
ment of the recovery of added cerulo- 
plasmin to plasma has shown that this 
method is accurate to about +4 per- 
cent (6). 

All the schizophrenic patients studied 








oncentrations a the two groups show a 
consi ere is a range oO 
19 to 37 mg/100 ml in the schizophrenic 
patients, with a mean value of 27.8 mg/ 
100 ml, and a range of 16 to 33 mg/100 
ml in the control subjects, with a mean 
Value of 23.7 mg/100 ml. Only three of 
the patients have concentrations greater 









trol subject. Four of the 20 patients have 
ceruloplasmin ofthe 20 patents ave below the 
mean value of the control group, and five 
of the 21 control subjects have values 
above the mean of the schizophrenic 
group. a oe 
These findings indicate that it would 
be hazardous to classify an individual into~ 
one of the two groups on the basis of his 
ceruloplasmin concentration. Further- 
more, it is relevant to emphasize that 
plasma _ ceruloplasmin concentrations 
which are significantly higher than nor- 
mal by the ¢ test occur in such apparently 
unrelated clinical conditions as a variety 
of neurological diseases (6), liver disease 
(6), and pregnancy (7), and marked in- 
creases in the concentration of this pro- 
tein have been reported in infection (8) 
and myocardial infarction (9). There- 
fore, although the slight difference in the 
mean value of plasma ceruloplasmin in 
thie_schizophrenic and healthy groups, 
27.8 and 23.7 mg/100 ml, respectively, 
is statistically significant (10), 
































we be- 





Table 1. Concentration of ceruloplasmin 
in the plasma of 20 schizophrenic patients 
and 21 control subjects. 


Schizophrenic 








were free from significant somatic disease 
and were hospitalized in either the New 






York State Psychiatric Institute or the 
diagnosi izophrenia was made_by 
staff. psychiatri i cnowledge of 


the results of this study. Some of the 
x ar ee 

patients were undergoing insulin-coma 

therapy at the time blood was drawn, as 


shown in Table 1. The-control subjects 


were_healthy medical students, house 
officers, and other medical school and 
hospital personnel. _ 

The results of the determinations in the 
20 schizophrenic patients and the 21 con- 








trol subjects are shown in Table 1. The 


distributi asma ceruloplasmin 





Control 
patients subjects 

Plasma Plasma 
Sex cerulo- Sex cerulo- 
and plasmin and ___ plasmin 
age (mg/ age (mg/ 
100 ml) 100 ml) 
F, 19 25 M, 33 33= 
M, 25 27* F, 22 25=— 
M, 42 34* M, 34 tt 
F, 42 28* M, 32 27- 
M, 34 27 F, 40 ” 
M, 19 1s = EF.) 22 29=— 

M, 23 21 M, 32 16 

M, 22 24* F;:: S2 18 
M, 38 $1* A 24— 
M, 18 36* BE, 22 20- 
F, 30 30* M, 28 y 2- a 
M, 19 22 M, 35 25> 

M, 29 30* M, 23 17 
F, 41 29* M, 22 a 

M, 22 28 M, 25 18 
F, 41 30 M, 24 25> 
F, 27 30 M, 23 23" 
F, 56 37 M, 22 24- 

EF; .27 29 M, 27 16 
M, 15 20 - M, 23 26 ~ 

M, 25 16 

Mean 278, Mean 23.7 


* These patients were in insulin coma when blood 
s drawn. 


925 








lieve that our results indicate that meas- 
urement of ceruloplasmin concentration 
in an individual is not useful in deter- 
mining whether or not that individual is 
schizophrenic. 

Akerfeldt concluded from his study 
that the difference between sera from 
schizophrenic and normal subjects “in 
their capacities to oxidize DPP is de- 
pendent mainly on the fact that the 
ceruloplasmin activity is higher and the 
ascorbic acid concentration lower” in the 
sera from schizophrenic patients than 
they are in sera from normal subjects 
(7). Our results indicate that the con- 
centration of plasma ceruloplasmin is not 
a reliable criterion for distinguishing 
schizophrenic from healthy individuals. 
It appears, therefore, that if differences 
in the capacity to oxidize DPP can be 
consistently demonstrated between sera 
from schizophrenic and healthy individu- 
als, these differences cannot be ascribed 
merely to variations in ceruloplasmin 
concentration (J1). 

I. HERBERT SCHEINBERG 
Anatot G. Moreti 
Rutu S. Harris, AGNES BERGER 
Department of Medicine, Albert Einstein 
College of Medicine-Bronx Municipal 
Hospital Center, New York State 
Psychiatric Institute, and Columbia 
School of Public Health and 
Administrative Medicine, New York 
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Development of a Strain of 

Ehrlich Ascites Tumor Cells 

Resistant to N-Methylformamide 
Investigations of the genetic and non- 

genetic variability among homogeneous 


populations of mammalian cells have 
been hampered by the tendency of most 
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mammalian cells to grow in aggregates 
in vitro as well as in vivo. This tendency, 
as well as the difficulty of obtaining vari- 
ants subject to selective techniques, has 
to some extent discouraged the applica- 
tion of methods employed in microbial 
genetics to problems related to mam- 
malian cell variability. As a preliminary 
attempt to investigate mutation and re- 
combination among mammalian somatic 
cells, the applicability of selection for 
drug-resistant variants among popula- 
tions of Ehrlich ascites tumor cells was 
explored. The relatively unaggregated 
clonal growth characteristics of Ehrlich 
ascites cells suspended in the mouse peri- 
toneum (1) seemed to offer an oppor- 
tunity for obtaining populations of homo- 
geneous cells without the application of 
tissue culture techniques. 

This report (2) is primarily concerned 
with the development of a population of 
Ehrlich ascites tumor cells resistant to 
N-methylformamide. The phenotype of 
N-methylformamide resistant cells with 
respect to growth rate and the survival 
of infected mice fed N-methylformamide 
is described. 

A hypotetraploid Ehrlich ascites tumor 
originally obtained from T. Hauschka 
was used in this study. The tumor was 
maintained by injecting intraperitoneally 
0.1 ml of ascitic fluid (approximately 
1 x 107 cells) from a 7-day donor tumor 
into Swiss-Webster mice of either sex 
weighing between 18 and 20 g. N-Meth- 
ylformamide was mixed in Purina Labo- 
ratory Chow meal at a concentration of 
0.1 percent, and the mice were allowed 
to feed ad libitum from the day of inocu- 
lation until death. This concentration of 
the drug was optimal for tumor inhibi- 
tion without toxic side effects (3). Deter- 
minations of the total cell populations 
were made by a method similar to that 
used by Klein and Revesz (1) and Lucké 
and Berwick (4). 

A substantial increase in the mean sur- 
vival time of mice infected with Ehrlich 
ascites tumor results from including 
N-methylformamide in the diet. The 
mean survival time of 237 infected mice 
that were fed the drug was 25.2 +2.7 
(standard deviation) days, as compared 
with 13.1 +1.2 days for 322 mice in the 
absence of therapy. 

A population of cells resistant to 
N-methylformamide was obtained by 
serial transfer of Ehrlich ascites tumor 
cells in mice fed N-methylformamide. 
As indicated in Table 1, a substantial 
shortening of the mean survival time of 
infected mice on N-methylformamide 
therapy occurred after the third serial 
transfer of tumor cells. The mean sur- 
vival time after subsequent transfers was 
essentially the same for mice on therapy 
as for mice on the control diet and has 
remained between 14 and 19 days for 
over 80 transfer generations. 

The shortened survival time was ac- 
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Fig. 1. Number of Ehrlich ascites tumor 
cells in the mouse peritoneum as a func- 
tion of time. Curve 1 (@), N-methyl- 
formamide sensitive cells; no therapy; 
curve 2 (O), sensitive cells on N-methyl- 
formamide therapy; curve 3 (xX), N- 
methylformamide resistant cells obtained 
after the 37th transfer generation in the 
presence of N-methylformamide on N- 
methylformamide therapy. Each point 
represents the total cell population of a 
single mouse peritoneum. 


Table 1. Onset and maintenance of resist- 
ance of Ehrlich ascites cells to N-methyl- 
formamide (NMF). For the first 28 serial 
transfer generations cells were obtained 
from mice 14 days after inoculation. Sub- 
sequent to the 28th transfer generation, 
cells were obtained after 7 days’ growth. 
While the data are too numerous to be 
presented in toto, the mean survival time 
of all mice on NMF from the third to the 
80th transfer generation was 15.6+ 1.7 
days (718 animals). Although groups of 
animals fed an NMF-free diet were not 
employed regularly before the 11th trans- 
fer generation, the mean survival time of 
all animals so treated was 14.9 + 2.2 days 
(615 animals). 





Trans- Mean sur- 
fer No. of _ vival time 
genera- Drug mice (days) 
tion +58. D.* 

1 NMF 8 24.34 1.3 

1 10 11.1+1.9 

2 NMF 7 23.1+2.4 

2 8 15:8 $24 

3 NMF 7 16.4 + 2.0 

4 NMF 7 14.7+2.9 

5 NMF 6 14.5 +5.6 

7 NMF 8 17.0+5.4 

9 NMF 9 14.6 + 3.9 
11 NMF 9 16.0 + 2.8 
11 7 16.6 + 3.2 
13 NMF 7 18:123.1 
13 + 14.54 2.2 
15 NMF 8 16.1+3.6 
15 10 14.7 +2.2 
20 NMF 9 14.8 + 3.6 
20 AG 14.3 + 3.2 
30 NMF 9 [So &-2,0 
30 9 16.5 + 1.6 
50 NMF 13 14.4+3.5 
50 9 14.4 + 3.6 
80 NMF 10 12.4+2.1 
80 9 9.9+2.0 





* §.D. = standard deviation. 
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companied by a very obvious visible in- 
crease in the rate of tumor growth. Very 
little ascitic fluid could be obtained from 
mice on N-methylformamide therapy 
when the mice were infected with sensi- 
tive tumor cells before 14 days of growth. 
Under the same circumstances, infection 
with resistant cells resulted in extremely 
large yields of ascitic fluid by the seventh 
day after inoculation. This difference in 
tumor growth rate was examined by 
direct count of ascitic cells present as a 
function of time. As shown in Fig. 1, the 
generation times of sensitive cells in the 
absence of therapy and of resistant cells 
in mice fed N-methylformamide were 24 
and 26 hours, respectively. The genera- 
tion time of sensitive cells in the treated 
host was approximately 66 hours. The 
growth rate of resistant cells in the ab- 
sence of therapy is indistinguishable from 
that of sensitive cells under the same cir- 
cumstances. 

To test whether resistance to N-meth- 
ylformamide was due to some adaptive 
mechanism depending on the presence of 
N-methylformamide for its maintenance, 
mice fed an N-methylformamide-free 
diet were infected with resistant tumor 
cells. At 7-day intervals mice were sac- 
rificed, and the cells obtained were trans- 
ferred to another group of mice fed the 
N-methylformamide-free diet. At each 
transfer generation a group of inoculated 
mice was fed N-methylformamide. The 
data obtained for 50 serial transfer gen- 
erations were quite homogeneous and 
quite similar to those already presented 
in Table 1 (transfer generations 11 to 
80). This indicates that resistance is 
maintained in the absence of therapy and 
that the resistant cell population displays 
a degree of stability indicative of a ge- 
netic alteration. 

It seems probable, in view of the 
above, that N-methylformamide resist- 
ance arose as a consequence of mutation 
and selection in a manner analogous to 
the appearance of resistance in bacterial 
populations suggested by Law (5). Direct 
tests of this notion are not easily per- 
formed with this material. However, it 
can be indirectly examined by determin- 
ing whether the appearance of resistance 
during the third transfer generation in 
the presence of the drug (Table 1) was 
consistent with a reasonable mutation 
rate (about 10°¢ or less). As was pointed 
out previously, the generation time of the 
sensitive cells in the presence of N-meth- 
ylformamide is 66 hours, while that of 
the resistant cells is 26 hours. Since 
enough time is available between trans- 
fers (14 days) to allow more than five 
sensitive cell generations per transfer, 
one resistant cell per 105 to 10® sensitive 
cells in the original inoculum would have 


time to become the predominant mem- 


ber of the total cell population within 
three tumor transfer generations. Thus 
the observed rapidity of the onset of re- 
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sistance is not inconsistent with a muta- 

tion rate of about 10°. 

Preliminary experiments using artifi- 
cial mixtures of 107 sensitive cells and 
10, 102, and 10° resistant cells have 
yielded resistant cell populations within 
the intervals expected on the basis of the 
generation times of the two cell types in 
the presence of the drug. 

A recent report by Potter and Law 
(6) of tie development of resistance to 
azaserine by an ascitic form of a plasma 
cell neoplasm and its stability in the ab- 
sence of the drug suggests the general 
efficacy of the selection of drug-resistant 
ascitic cells in vivo. Cell lines resistant to 
N-methylformamide and azaserine would 
seem eminently suitable for biochemical 
as well as for more refined genetic analy- 
sis. However, these analyses would prob- 
ably best be done in tissue culture under 
more defined conditions than those af- 
forded by the mouse peritoneum. 

trupt S. Gross 
ARTHUR Furst 

Cancer Chemotherapy Laboratory and 

Department of Pharmacology, Stanford 

University, Stanford, California 

S. R. Gross* 

Department of Biological Sciences, 

Stanford University 
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Discovery of Cholesterol in 
Some Red Algae 


There have been some reports on the 
isolation of algal sterols, including fucos- 
terol (7), sitosterols (2), chalinasterol 
(3), and sargasterol (4), but there has 
been no report on the isolation of choles- 
terol from the vegetable kingdom. This 
report (5) describes the discovery of 
cholesterol in some red sea weeds (Rho- 
dophyceae). 

Dry powder of Rhodoglossum pul- 
cherum (Kiitzing) Setchell et Gardner 
(6) was extracted three times with boil- 
ing benzene and with stirring, and the re- 
sultant dark brown oil (1.1 percent) was 
saponified with 4-percent methanolic 
alkali. Subsequent extraction with ben- 
zene afforded an unsaponifiable matter 
(12 to 13 percent from crude oil). Stand- 
ing a metharolic solution of it in -a 


refrigerator overnight yielded yellow- 
colored: crystals (55 percent from un- 
saponifiable matter). A few recrystalliza- 
tions from methanol gave a sample of 
melting point 142° to 145°C (7), which 
was precipitated with digitonin and 
which was positive with Liebermann- 
Burchard’s color test. 

Purification of the sterol (mp 142° 
to 145°C) twice through its dibromo- 
acetate, which is precipitable in a solu- 
tion of dry ether and glacial acetic acid, 
gave a pure sample of mp 147° to 
148°C; [a], —40.0 (8). Perbenzoic acid 
titration, bromination, and catalytic hy- 
drogenation of the steryl acetate indi- 
cated that the sterol possesses just one 
double bond. The following derivatives 
were made from the pure sterol: (i) Ace- 
tate, mp 114° to 115.5°C; [a], —44. 

ii) Benzoate, mp 144° to 145.5°C; [a], 
—14. (iii) Stenone, mp 84° to 86°C; 
[aly +88; 2EOM 541 mu (e, 17,800, 
calculated as cholestenone). (iv) Stanol, 
mp 142° to 143°C; [a], + 23.5. (v) Di- 
bromosterylacetate, mp 113° to 114°C; 
[aly —47.8. (vi) Dibromide, mp 112° 
to 114°C; [a], — 44.3. 

All these derivatives of the sterol were 
identified with the corresponding deriva- 
tives of authentic cholesterol by mixed 
melting points and infrared spectra. 
Furthermore, the result of x-ray diffrac- 
tion analysis of the algal stenone was the 
same in all respects as that of authentic 
cholestenone within an error of 1 per- 
cent, including experimental errors. We 
are therefore convinced that the sterol 
is cholesterol. 

In addition, we also isolated choles- 
terol from easily soluble fractions of the 
sterols obtained from some other red 
algae, all of which (9) belong to the 
family Gelidiceae: Gelidium amansii 

Iam), Gelidium subcostatum (Okam.), 
Pterocladia tenuis (Okam.), Gelidium 
japonicum (Okam.), and Acanthopeltis 
japonica (Okam.). 

Kyosuke Tsuba 
SABuRO AKAGI 
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University of Tokyo, and 
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6. This alga was collected at Akkeshi in Hok- 
kaido in June and was carefully selected to 
avoid contamination with any traces from 
animal sources. 

All melting points listed are uncorrected. 

All optical rotations were measured in chloro- 
form at 25°C. 

9. The algae were collected at Shirahama in 

Shizuoka Prefecture. 
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Prenatal Protection of Mice by 
Yeast Antibiotic (Malucidin) 


We prepared a complex protein with 
antibiotic properties from brewer’s and 
baker’s yeasts. This material, when in- 
jected into animals in doses of 1 to 10 
mg/kg of body weight, protected them 
against infections caused by a number of 
organisms, including several species of 
Gram-positive and Gram-negative bac- 
teria, fungi (including Candida albi- 
cans), and Shigella endotoxin (1). In 
many respects this material is different 
from other antibiotics; it has a very wide 
spectrum of activity and a long-lasting 
effect. Mice injected with larger doses 
of this new agent were refractory to in- 
oculation with Proteus OX19 for at least 
1 mo. This observation stimulated our 
interest in investigating the effect on 
their offspring of treatment of pregnant 
mice with Malucidin. 

The mice received injections of Malu- 
cidin in the later stage of pregnancy and 
2 to 3 days later gave birth to litters. 
Injections of Malucidin were given in- 
travenously or intraperitoneally; since 
there was no difference in the results 
after injection of Malucidin by either 
route, the data were combined (Table 
1). Young mice were tested for resist- 


Table 1. Protection of mice by prenatal 
injection of Malucidin. Numerators indi- 
cate the number of survivors; denomina- 
tors indicate the number of mice used. 





No. of Proteus organisms 


Group No. and injected into suckling mice 


treatment of 
mother 


250 M 750 M ioe 6S 8B 


Experiment with mice 3 wk old 
(av. body weight, 7 g) 

1. Control—no 

treatment 3/4 0/7* 0/2 0/2 
. Injected with 

5 mg of Malu- 

cidin on 2 con- 

secutive days 2/2 9/12* 2/4 0/6 


tr 


Experiment with mice 2 wk old 
(av. body weight, 5 g) 

. Control—no 

treatment 0/5 0/6 
. Injected once 

with 10 mg of 

Malucidin 3/4 0/6 
. Injected twice 

with 10 mg of 

Malucidin 24 

and 48 hr after 

birth of off- 

spring 0/5 0/6 


i>) 


> 


uo 


* The difference between these two. groups was 
statistically significant: P < 0.01. 
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ance to Proteus infection when they 
reached the age of 2 to 3 weeks, in which 
stage they continued to be suckling. Re- 
sults are summarized in Table 1. 

As can be seen from the table: (i) 
pregnant females treated with Malucidin 
produced progeny more resistant to Pro- 
teus infection than those of normal, un- 
treated mice; and (ii) as group 5 indi- 
cates, the resistance was not transmitted 
with the milk, since the offspring of mice 
treated with Malucidin after delivery 
were not more resistant than normal, 
untreated mice. 

I. A. PARFENTJEV 
Department of Microbiology, Yale 
University School of Medicine, 
New Haven, Connecticut 
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Volcanic Activity and Alaskan 
Spruce Growth in A.D, 1783 


In the absence of historical accounts, 
tree-ring chronologies have provided con- 
siderable data for reconstructing climate 
of the past. This report is an attempt to 
explore further the association between 
a specific series of climatic phenomena, 
volcanic eruptions, and anomalies in 
Alaskan tree-ring patterns for the year 
A.D. 1783. The effects of major volcanic 
activity upon world climate were amply 
dramatized by the significant drop in 
world temperatures following the erup- 
tion of Tomboro in 1815, of Krakatoa in 
1883, and of Katmai in 1913 (/). It now 
seems possible that, under certain con- 
ditions, previously unrecorded volcanic 
eruptions can be detected by their effect 
on the annual ring records of white 
spruce [Picea glauca (Moench. ) | in west- 
ern Alaska. 

When J. L. Giddings began his north- 
ern Alaskan tree-ring studies, he noted 
that the final growth cells for the year 
A.D. 1783 were obscure, particularly in 
ring records of spruce growing at tree 
line and at the biological limit of the 
species. At the time the ring sealed off 
for that year, a distinctive layer of thin, 
faintly visible cells was added, rather 
than the customary dark late cells; this 
layer has been designated “faint late- 
wood” (2). The 1783 faint latewood is 
common to many, but not to all, north- 
ern Alaskan white spruce which have 
been sampled and which are of sufficient 
age to contain it. The unique ring occurs 
sporadically in tree-line spruce of the 
Copper and Kuskokwim rivers and is 


common in the Yukon River spruce (3). 

On the basis of recent inquiries it ap- 
pears probable that the unique charac- 
teristics of the 1783 ring bear a direct 
relationship to certain widespread nat- 
ural phenomena that occurred during 
the summer of 1783 in Europe, Japan, 
and the United States. In the eastern 
United States, at least, this was a year 
without a summer. Benjamin Franklin 
(4) commented upon the climate for 
this particular year and noted: 

“During several of the summer months 
of the year 1783, when the effects of the 
sun’s rays to heat the earth in these 
northern regions should have been the 
greatest, there existed a constant fog 
over all Europe, and great part of North 
America. This fog was of a permanent 
nature; it was dry, and the rays of the 
sun seemed to have little effect toward 
dissipating it, as they easily do a moist 
fog, arising from water. They were in- 
deed rendered so faint in passing through 
it that, when-collected in the focus of a 
burning-glass, they would scarce kindle 
brown paper. Of course, their summer 
effect in heating the earth was exceed- 
ingly diminished. 

“Hence the surface was early frozen. 

“Hence the first snows remained on it 
unmelted, and received continual addi- 
tions. 

“Hence perhaps the winter of 1783-4 
was more severe than any that happened 
for many years.” 

Franklin further stated that smoke 
from a volcanic eruption in Iceland 
might have been carried by winds to 
various parts of the world, which would 
explain the abnormally cold summer. 
The Skaptar Jokull eruption in Iceland 
was the one to which he referred, and 
it was most active on 8 and 18 June of 
1783. Symons (5) noted that a “dry fog” 
appeared over all of Europe on 17 June 
1783 and that it was world-wide in its 
distribution. 

In a recent study of summer tempera- 
ture and Scandinavian tree growth, 
Schove (6) remarks that Finland had a 
bad harvest during 1783, while central 
Europe had a great deal of heat and ex- 
cessive south and southeasterly winds. 
He states further that the narrowness of 
the tree-rings in northern Europe for 
that year may have been due to the dust- 
haze that followed the volcanic erup- 
tions, and he also comments upon the 
peculiar nature of this ring in Alaska. 

In addition to the major volcanic ac- 
tivity in Iceland, there was also the 
eruption of Asama in Japan, on 4 Aug. 
1783, which has been termed “the most 
frightful eruption on record” (5, 7). 

Spruce increment borings were taken 
recently by the writer in western Alaska 
during the growing season, and _ these 
may serve as a gross index of the period 
of growth in western Alaskan spruce. 
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Indications are that radial growth begins 
as early as the middle of June and ex- 
tends as late as the latter part of August, 
with most growth in the month from 5 
July to 5 August. If the spruce in west- 
ern Alaska grew at the same time of year 
in 1783 as they grow at present, they 
might have been adding cells at the time 
of the major Iceland eruptions but would 
have been approaching the latter stages 
of growth during the great Japanese 
eruption. To judge from a comparison 
between the ring size for 1783 and the 
size of adjacent rings, it seems likely that 
the faint latewood was added toward the 
end of the growing season. An abrupt 
drop in temperature in Alaska, such as 
would seemingly accompany these erup- 
tions (1), could account for the sudden 
cessation of growth in the middle-late 
growing season and for the thin latewood 
layer. 

It would appear to be more than mere 
coincidence that two great volcanic erup- 
tions, low summer temperatures in North 
America, and the unique faint latewood 
all occurred in the summer of 1783; 
these phenomena could hardly have oc- 

red simultaneously without being sig- 
‘nificantly linked. 

One important fact that emerges from 
he association of the 1783 ring and great 
volcanic activity for this year is that, if 
the above assumptions are correct, the 
precise year-to-year accuracy of the tree- 
ring chronology for western Alaska, at 
least as far back as 1783, is verified. 

Further inquiry into the relationship 
between volcanic activity and tree growth 
was undertaken in the summer of 1954 
in the Katmai National Monument area 
of the Alaska Peninsula under the spon- 
sorship of the Katmai Project of the 
National Park Service. An analysis of a 
limited sample of ten increment borings 
of white spruce indicated that similar 
ring anomalies. were produced during 
summers of historically documented 
great volcanic activity in this area. 

It seems probable that intensive stud- 
ies of tree-ring records in spruce of the 
Alaska Peninsula region—an area in 
which there are eruptions recorded dur- 
ing the summer growing season—would 
afford enough control data to make ap- 
parent certain earlier but previously un- 
recorded eruptions in the Aleutian arc. 

W. H. Oswatr 
2732 East Sylvia Street, 


Tucson, Arizona 
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Regeneration of Adult 
Mammalian Spinal Cord 


Recent research by Windle shows that 
axons can regenerate across gaps in com- 
pletely transected spinal cords of ani- 
mals treated with Piromen (1). This 
observation stimulated a modification of 
the peripheral nerve regeneration tech- 
nique (2) that was evolved in our labora- 
tory to approach the problem of para- 
plegia. In brief, the method consists of 
encasing the proximal and distal ends of 
the severed portion of the feline sciatic 
nerve or the spinal cord with a nylon 
tube (3) impregnated with cellulose 
acetate (Millipore) (4). A sling stitch 
is used between the severed ends to 
maintain them within the tube. 

The H.A. formulation of Millipore has 
80% of its volume occupied by 0.45-u 
pores. This physical characteristic pro- 
vides the proliferating neural and sup- 
porting elements adequate nutrition by 
diffusion of body fluids, while protecting 
the regenerating nerve from invasion by 
mesenchymal cells in the tissue bed. The 
plastic is extremely inert in tissues and 
rapidly becomes surrounded by a pseudo- 
synovium. No foreign-body response is 
found (5). 

Complete spinal transection at the 
third thoracic level in a series of adult 
cats produced gaps of 4 mm as the seg- 
ments of the cord retracted. Thirty days 
after transection, the proximal and dis- 
tal ends of the spinal cord were united 
by a firm bridge of tissue (Fig. 1, top). 
Microscopic examination of histological 
sections of material from cords 30 days 
after transection showed an _ orderly, 
linear regeneration of axons in the gap 
without overproliferation of glial tissue 
or of the pia-arachnoid complex (Fig. 1, 
bottom). 

It is tentatively postulated that periph- 
eral and central neural elements are in- 
duced to regenerate in an _ orderly 
fashion as the result of the scaffolding 
provided by the Millipore tube. In ad- 
dition, the sling stitch may orient the 
fibrin and other proteins into a pattern 
favorable for linear regeneration. Ex- 
perience with peripheral nerves shows 
that the technique requires a single sling 
stitch, rather than the multiple filaments 
advocated by Alexander, Matson, and 
Weiss (6). 

Return of function has been verified 
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Fig. 1. (Top) Feline spinal cord 30 days 
after transection, Millipore tube opened 
(Formalin-fixed) ; (bottom) axons at the 
level of transection, 30 days, Bodian 
(x 200). 


70 days after the creation of a 2.5-cm 
gap in peripheral nerves. However, more 
time is required before an evaluation of 
functional return in the transected spinal 
cords can be made (7). 
James B. CAMPBELL 
C. Anprew L. Bassett 
Jaxos Hussy, Cuartes R. Nopack 
Departments of Neurological Surgery, 
Orthopedic Surgery, and Anatomy, 
College of Physicians and Surgeons, 
Columbia University, New York 
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Book Reviews 


Economic Development. Theory, His- 
tory, Policy. Gerald M. Meier and 
Robert E. Baldwin. Wiley, New York; 
Chapman & Hall, London. 1957. xix + 


roQ 


JOO pp. 


This volume is one of many evidences 
of th 


e resurgence of interest among econ- 
omists in economic development. Since 
(Adam Smith set forth the philosophy of 
laissez faire as a framework for a grow- 
ing wealth of nations, few economists 
have addressed themselves directly to the 
subject. Smith contributed an economic 





philosophy that blended well, in its time, 
with emerging technology, a growing 
spirit of scientific inquiry, the rise of 


democratic institutions and individual 


liberty, and an emerging confidence in 
economic progress. The result was an 
unexampled economic advance in West- 


ern countries. This notable achievement, 
one might expect, would be a subject of 
intense scientific inquiry. Instead, econ- 
omi have taken it largely for granted 
and have barely nibbled at the edges of 
he most dramatic historical event of 
i nes. 
In consequence, a world-wide interest 
in economic development, after 1945, 
found itself largely without an under- 
standing of the process by which eco- 
nomic advances are achieved. It was 
equally without criteria for judging ac- 

m and policy proposals for economic 
improvement. Into this void have flowed, 
in recent years, countless special studies 
and a few comprehensive reviews of 
economic development today. 

Of these latter studies, the most nota- 
ble are Approaches to Economic Devel- 
opment by Norman S. Buchanan and 
Howard S. Ellis (Twentieth Century 
Fund, 1955), The Theory of Economic 
Growth by W. Arthur Lewis (Irwin, 
1955), The Economics of Under-Devel- 
oped Countries by P. T. Bauer and B. S. 
Yamey (Nisbet, 1957), and the volume 
here under review. 

As an introduction to economic think- 
ing about the problems of economic de- 
velopment, the present volume is the 
most comprehensive yet to appear. It is 
not so much a study of the subject as a 
review of the literature on the subject. 
It begins with the laissez faire philosophy 
of Adam Smith, reviews the ideas of 
classical economists, of Marx, of neo- 
classical analysis, and of the more mod- 
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ern concepts of Schumpeter, Keynes, 
and post-Keynesian economists. There 
follows a very sketchy outline of eco- 
nomic development in the last 200 years, 
mainly as seen by economic historians. 
Next, the problems of economic devel- 
opment in poor countries are considered, 
with special attention to the obstacles to 
development, the requirements for devel- 
opment, and the policy issues that under- 
lie these efforts. Finally, consideration 
is given to the further development of 
rich countries. Here the objectives, 
trends, requirements, and prospects are 
considered. 

Throughout the volume the authors 
rely heavily on the views presented in 
other studies. To acknowledge this fact 
is not to deprecate the achievements of 
Meier and Baldwin. They have made a 
monumental attempt to bring together 
the pertinent contributions in order to 
show the essential logic of economic de- 
velopment and to present a framework 
in which to consider problems of eco- 
nomic growth. The study is essentially a 
textbook in concept and approach. It is 
a good introduct.on for instructional use 
and will dou’ less 4e widely used. 

Those eng. ed in the labor of eco- 
nomic development will find the volume 
less satisfactory. For them the book in- 
adequately portrays the economists’ cur- 
rent understanding of the process of eco- 
nomic development. It largely ignores 
noneconomic influences. It offers little 
toward the establishment of priorities 
and criteria for the choice of policies. In 
brief, the volume escorts the reader 
through the library, but it does not lead 
him, with a sure hand, through the maze 
of confusion in the outside world of eco- 
nomic affairs. ‘ 

Rosert D. CaLkINs 
Brookings Institution 


Experimental Designs. William G. Coch- 
ran and Gertrude M. Cox. Wiley, New 
York; Chapman & Hall, London, ed. 
2, 1957. xiv+616 pp. $10.25. 


The second edition of Experimental 
Designs, by William G. Cochran and 
Gertrude M. Cox, consists of 611 num- 
bered pages and five unnumbered pages 
of tables, compared with 454 pages in 
the first edition. This increase of approxi- 


mately 36 percent has not allowed the 
authors enough space to list all designs 
that are now known and commonly used 
but has enabled them to present, in part 
at least, the important developments in 
experimental design that have appeared 
since the first edition was published 
(1950). 

Since the first edition was so well re- 
ceived, the general framework has been 
retained. Chapters 1, 7, 8, 9, 12, 14, and 
15 have been carried over to the second 
edition without major change in content 
or numbering. The remaining eight chap- 
ters of the first edition appear with addi- 
tions, replacements, or omissions. Thus, 
in chapter 2, section 2.21la (not 2.22a, as 
stated in the preface to the second edi- 
tion) has been added, and a section 
2.23a, “Sequential experimentation,” re- 
places section 2.23, “The case where ad- 
ditional assurance is desired.” The lower- 
case a attached to the section numbers is 
used throughout to indicate new sections. 

In the first edition, fractional replica- 
tion of factorial experiments was dis- 
cussed briefly in section 6.25 of chapter 
6. The authors have omitted this section 
in the new edition and have added chap- 
ter 6A in order to give a complete ac- 
count of fractional replication—a proce- 
dure which has proved to be very useful 
in exploratory research. Another develop- 
ment in the field of factorial experiments 
developed especially for inductional re- 
search and development is presented in 
chapter 8A. 

The addition of tables of ¢ and F 
seems worth while, but one wonders why 
they were omitted in the first edition and 
why a table of x2 was not included in 
the second edition. 

One does not have to be a seer to pre- 
dict that the second edition of Experi- 
mental Designs will be well received. 

A. E. Branpt 
U.S. Atomic Energy Commission, 
New York 


Russian-English Atomic Dictionary. Eu- 
gene A. Carpovich. Technical Dic- 
tionaries, Box 144, New York 31. 317 
pp. $12. 


This dictionary, intended for English- 
speaking users, contains more than 23,- 
000 Russian entries covering nuclear sci- 
ence and technology and related areas of 
other sciences. Also included are selected 
general technical terms, proper names, 
and abbreviations. All entries are ar- 
ranged in a single alphabet, and the ty- 
pography permits easy scanning. Cover- 
age in general seems good, but there is 
some evidence of padding (for example, 
more than 50 entries for nouns modified 
by the adjective radioactive). Definitions 
and equivalents are usually precise and 
terse, but occasional lists of English syno- 
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nyms appear (such as “underground, sub- 
terranean, subterraneous, below-ground, 
subsurface . . .”). Typographical errors 
and misspellings are infrequent and 
usually unimportant. The book fills a 
definite need. 

Tuomas E. HucHes 
Library of Congress 


The United Kingdom Contribution to 
the International Geophysical Year, 
1957-58. The Royal Society, London, 
1957. 72 pp. Illus. 10s. 


In this official publication a number 
of interesting and informative facts 
about the United Kingdom program for 
the International Geophysical Year are 
outlined. 

Following a brief historical introduc- 
tion, the participating individuals and 
institutions in the United Kingdom and 
the Colonies are listed, and their varied 
functions are described. The official IGY 
Calendar, indicating the Regular World 
Days and the World Meteorological In- 
tervals during the IGY, is reproduced. 
A comprehensive list of the stations par- 
ticipating directly or indirectly is given, 
and the distribution of these stations is 
mapped. 

A useful list of the membership of the 
principal subcommittees of the British 
National Committee is included. 


The Effect of Exposure to the Atomic 
Bombs on Pregnancy Termination in 
Hiroshima and Nagasaki. Publication 
No, 461. J. V. Neel and W. J. Schull. 
Atomic Bomb Casualty Commission, 
National Academy of Sciences—Na- 
tional Research Council, Washington, 
D.C., 1956. 241 pp. Illus. $2. 


A little over 12 years have passed since 
the atomic bombs were dropped on 
Hiroshima and Nagasaki, and many re- 
ports have been issued on various aspects 
of their effects. Some, like the present 
one, have attempted to elicit basic infor- 
mation which could help man cope with 
the new technology rather than help him 
find better ways to destroy himself. As 
Americans we can take some consolation 
from the existence of the former reports 
and from the knowledge that they have 
been supported by our Government. 

In the authors’ words, “The present 
monograph is designed as a detailed re- 
port on certain efforts made during the 
period 1946-1955 to provide answers to 
the following two questions: 1. Can there 
be observed, during the first year of life, 
any differences between the children born 
to parents, one or both of whom were 
exposed to the effects of atomic bombing 
of Hiroshima and Nagasaki, and the 
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children born to suitable control parents, 
and 2. If differences do exist, how are 
these to be interpreted?” 

‘The study was undertaken on the rec- 
ommendation of an ad hoc genetics con- 
ference convened by the National Re- 
search Council in the summer of 1947. 
This conference, after 
that the study be undertaken, made the 
following statement: “Although there is 
every reason to infer that genetic effects 
can be produced and have been produced 
in man by atomic radiation, nevertheless 
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the conference wishes to make it clear 


recommending 


that it cannot guarantee significant re- 
sults from this or any other study on the 
Japanese material. In contrast to labor 
tory data, this material is too much in- 
fluenced by extraneous variables and too 
little adapted to disclosing genetic ef 
fects. In spite of these facts, the confer 
ence feels that this unique possibility for 
demonstrating genetic effects caused by 
atomic radiation should not be lost.” 

The research was actively initiated in 
March 1948 and was ended in Febru 
1954. The first children to come under 
the scrutiny of the program were con- 
ceived in October 1947, 2 years after the 
bombs were dropped. 

The members of the ad hoc committee 
were not exaggerating when they empha- 
sized the importance of extraneous vati- 
ables in this population. The reader can- 
not help but be greatly impressed by the 
diligence and ingenuity of the authors 
and their collaborators in overcoming the 
many complications which confronted 
them. Nor can the reader fail to be im- 
pressed by the generous cooperation of 
the Japanese victims of the bomb—mid- 
wives, physicians, clerks, and many others 
in the cities of Hiroshima and Nagasaki. 

The first six chapters are a detailed 
and lucid account of the background, th« 
plan, a comparison of Hiroshima and 
Nagasaki, the criteria of radiation em- 
ployed in the study, the comparabilit 
of irradiation subclasses, and the statis- 
tical methods employed in the study. 

The amount of radiation received by 
exposed individuals was estimated as a 
function of the distance of the individual 
from the hypocenter of the bomb and of 
the amount of shielding the individual 
reported he had had. Each individual 
was placed in one of five classes: (i 
those not exposed to the bomb; (ii) 
(iii), and (iv), those who were succes- 
sively closer to the hypocenter of the 
bomb and who had progressively de- 
creasing amounts of shielding; (v), those 
who showed epilation, petechiae, or oro- 
pharyngeal lesions, singly or in combina- 
tion, within 3 months of the bombing, 
regardless of their position or amount of 
shielding relative to the hypocenter, pro- 
vided the distance was less than 3000 
meters. The estimates of the amount of 
radiation received by individuals in cate- 
gories i through v, respectively, are as 


follows: essentially none; 5 to 10 roent- 
gens equivalent physical (rep); 50 to 
100 rep; 100 to 150 rep; 200 to 300 rep. 
Che authors emphasize that these are, at 
best, very rough estimates. 

Six indicators of genetic damage were 
used: the sex ratio, birth weights, meas- 
urements of bodily development, and 
the frequencies of stillbirths, neonatal 
deaths, and gross malformations. The 
data were sorted to obtain nonoverlap- 
ping indicators. Thus, a stillborn child 
with a malformation was considered only 
as a child with a malformation but not 
in the stillbirth group; similarly, a live- 
born child with a malformation was con- 
sidered only in the malformation group 
but was not represented in the analysis 
of the frequency of stillborn versus live- 
born children. A chapter is devoted to a 
detailed presentation of the analysis of 
each of these indicators. These chapters 
are followed by others devoted to the 
analysis of the data concerning death 
during the 9-month period following de- 
livery, the analysis of the anthropometric 
data, the autopsy findings, and chapters 
entitled “Recapitulation” and “Permis- 
sible inferences,” respectively. 

Despite the careful analysis of 71,280 
pregnancies, the authors were unable to 
detect a significant effect of radiation on 
these pregnancies. It should be noted 
however, that half of these pregnancies 
occurred in families in which both par- 
ents were in radiation category i, and 
that 67,599 of these pregnancies occurred 
in families in which one or both parents 
were in radiation categories i, ii, or iii. 
Only 3681 pregnancies occurred in fami- 
lies in which one or both parents were 
in categories iv or v, those that had re- 
ceived the most irradiation. 

The authors point out that the prob- 
lems posed in employing survey data in 
an analytical fashion are legion, and “as 
a consequence, it is doubtful whether, 
given a body of survey data, any tw: 
competent statisticians would evolve es- 
sentially the same approach.” They have 
chosen the conservative approach of test- 
ing the null hypothesis—that there was 
no effect of the radiation on the outcome 
of the pregnancies. It has been suggested 
that more meaningful information might 
have been gleaned from the data had the 
authors chosen to use regression analysis, 
estimating the irradiation received by 
each individual and treating him as an 
individual rather than as one of a group. 
Fortunately, all the information collected 
has been coded on I.B.M. cards and will 
be made available to the investigator who 
wishes to explore other lines of analysis, 
provided he meets the costs of duplicat- 
ing the cards and all shipping charges. 

The last chapter of the monograph, 
“Permissible inferences,” is discursive 
and, to me, seems the weakest portion 
of the report. It contains a lengthy and 
seemingly unnecessary and sometimes 


931 








hypercritical analysis of H. J. Muller’s 
writings on the effects of radiation on 
man. It also contains the curious con- 
clusion that, because there are uncertain- 
ties in the assumptions made in certain 
calculations and because “persons not 
thoroughly indoctrinated in genetics and 
unfamiliar with the shaky basis of the 
primary assumptions” may overlook these 
uncertainties and may as a consequence 
attribute greater exactitude to quantita- 
tive calculations than the investigators 
mean to imply, no such calculations 
should be made. It would seem that edu- 
cated estimates, even though they may 
be quite inaccurate, are better than no 
estimates, and that this is especially true 
at present, when standards of permissible 
dosages of the radiation are being set. 
While I may disagree with some state- 
ments made in the final chapter, I heart- 
ily concur with the authors’ efforts “to 
emphasize the present inadequacies in 
our knowledge of the operation of natu- 
ral selection on human populations, in- 
adequacies which permit widely different 
viewpoints” and with their statement 
that, “on the basis of extensive plant and 
animal work, it seems reasonable to con- 
clude that all levels of the radiation of 
human populations will result in muta- 
tion production. There is a high proba- 
bility (but not certainty) that under the 
conditions of western culture such muta- 
tion will act to the detriment of the 
populations concerned.” I might add 
that there is certainty that such muta- 
tions will be detrimental, in the over- 
whelming majority of cases, to those who 
are homozygous for them. 
ArtHuR G, STEINBERG 
Western Reserve University 


Books Reviewed in 
The Scientific Monthly, November 


The Zeppelin in the Atomic Age, E. J. 
Kirschner (Univ. of Illinois Press), Re- 
viewed by A. J. Fairbanks. 

A Naturalist in Palestine, V. Howells 
(Philosophical Library). Reviewed by 
W. Beebe. 

In-Service Education for Teachers, 
Supervisors, and Administrators, N. B. 
Henry, Ed. (Univ. of Chicago Press). 
Reviewed by H. E. Wise. 

Aspects of River Pollution, L. Klein 
(Academic Press; Butterworth’s). Re- 
viewed by J. Durham. 

Introduction to Operations Research, 
C. W. Churchman, R. L. Ackoff, and 
E. L. Arnoff (Wiley; Chapman and 
Hall). Reviewed by S. E. Gluck. 

Lecture Notes on the Use of the 
Microscope, R. Barer (Thomas). Re- 
viewed by O. W. Richards. 

The Copernican Revolution, T. S. 
Kuhn (Harvard Univ. Press). Reviewed 
by H. N. Swenson. 
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Inventors and Inventions, C. D. Tuska 
(McGraw-Hill). Reviewed by A. M. 
Palmer. 

Patent Notes for Engineers, C. D. 
Tuska (McGraw-Hill). Reviewed by A. 
M. Palmer. 

The Mathematics of Physics and 
Chemistry, H. Margenau and G. M. 
Murphy (Van Nostrand). Reviewed by 
S. S. Ballard. 

Coal Science, D. W. van Krevelen and 
J. Schuyler (Elsevier). Reviewed by H. 
C. Howard. 


New Books 


Dry-Battery Receivers with Miniature 
Valves. E. Rodenhuis. Philips Technical 
Library, Eindhoven, Netherlands, 1957. 
240 pp. $4.95. 

Effect of Radiation on Human Hered- 
ity. Report of a study group convened by 
WHO together with papers presented by 
various members of the group. World 
Health Organization, Geneva, 1957 (or- 
der from Columbia University Press, 
New York). 168 pp. $4. 

Quantitative Pharmaceutical Chemis- 
try. Glenn L. Jenkins, John E. Christian, 
George P. Hager. McGraw Hill, New 
York, ed. 5, 1957. 570 pp. $8.50. 

Introduction to Riemann Surfaces. 
George Springer. Addison-Wesley, Read- 
ing, Mass., 1957. 315 pp. $9.50. 

Rocket Power and Space Flight. G. 
Harry Stine. Holt, New York, 1957. 182 
pp. $3.75. 

Nuclear Power Reactors. James K. 
Pickard, Ed. Van Nostrand, Princeton, 
N.J., 1957. 350 pp. $8.50. 

Comparative Physiology of the Nervous 
Control of Muscular Contraction. Gra- 
ham Hoyle. Cambridge University Press, 
London, 1957. 155 pp. $3. 

Les Caractéres des Organismes Vi- 
vants. Maurice Rose. Presses Universi- 
taires de France, Paris, 1957. 199 pp. 

Les Facteurs de la Croissance Ceilu- 
laire. Activation et inhibition. J. André 
Thomas. Masson, Paris, 1956. 425 pp. 
F. 4000. 

Diffusion. Methoden der Messung und 
Auswertung. W. Jost. Steinkopff, Darm- 
stadt, Germany, 1957. 177 pp. DM. 25. 

Prehistoric Men. Robert J. Braidwood. 
Anthropology, Number 37. Chicago Nat- 
ural History Series. Chicago Natural His- 
tory Museum, Chicago, ed. 3, 1957. 187 
pp. Paper, $1.25. 

Abbreviated Proceedings of the Oxford 
Mathematical Conference for School- 
teachers and Industrialists. Held at Trin- 
ity College, Oxford, 8-18 Apr. 1957. Ox- 
ford University Delegacy for Extra-Mural 
Studies. Times Publishing Co., Printing 
House Square, London, E.C.4, 1957. 111 
pp. 2s. 6d. 

Cosmetics, Science, and Technology. 
Edward Sagarin, Ed. Interscience, New 
York, 1957. 1452 pp. $25. 

Economic Backwardness and Economic 
Growth. Studies in the theory of economic 
development. Harvey Leibenstein. Wiley, 
New York; Chapman & Hall, London, 
1957, 309 pp. $6.75. 


Behaviour of Metals at Elevated Tem- 
peratures. Lectures delivered at the In- 
stitution of Metallurgists refresher course, 
1956. Published for the Institution of 
Metallurgists. Iliffe, London; Philosoph- 
ical Library, New York, 1957. 129 pp. $6. 

Radio Astronomy. International Astro- 
nomical Union Symposium No. 4. H. C. 
Van De Hulst, Ed. Cambridge Univer- 
sity Press, New York, 1957. 420 pp. $9.50. 

The Vertebrate Visual System. Its ori- 
gin, structure, and function and its mani- 
festations in disease with an analysis of its 
role in the life of animals and in the ori- 
gin of man. Preceded by a historical re- 
view of investigations of the eye, and of 
the visual pathways and centers of the 
brain. Stephen Ployak. Heinrich Kluver, 
Ed. University of Chicago Press, Chicago, 
1957. 1408 pp. $45. 

Chemistry of Natural and Synthetic 
Rubbers. Harry L. Fisher. Reinhold, New 
York; Chapman & Hall, London, 1957. 
215 pp. $6.50. 

The Physical and Chemical Basis of In- 
heritance. George W. Beadle. Oregon 
University Press, Eugene, 1957. 47 pp. 
Paper, $1. 

Rhythmic and Synthetic Processes in 
Growth. Fifteenth symposium of the So- 
ciety for the Study of Development and 
Growth. Dorothea Rudnick, Ed. Prince- 
ton University Press, Princeton, N.J., 
1957. 224 pp. $7.50. 

The Administrative State. An introduc- 
tion to bureaucracy. Fritz Morstein Marx. 
University of. Chicago Press, Chicago, 
1957. 212 pp. $4. 

Copernicus. The founder of modern 
astronomy. Angus Armitage. Yoseloff, 
New York, 1957. 236 pp. $5. 

The Biologic Basis of Cancer Manage- 
ment. Freddy Homburger. Hoeber-Harper, 
New York, 1957. 372 pp. $10. 

Strength of Materials. F. R. Shanley. 
McGraw-Hill, New York, 1957. 802 pp. 
$8.50. 

Antiseptics, Disinfectants, Fungicides, 
and Chemicals and Physical Sterilization. 
George F. Reddish, Ed. Lea & Febiger, 
Philadelphia, edy 2, 1957. 975 pp. $15. 

Introduction to Biostatistics. Huldah 
Bancroft. Hoeber-Harper, New York, 
1957. 220 pp. $5.75. 

The Handbook of Feedstuffs. Produc- 
tion, formulation, medication. Rudolph 
Seiden and W. H. Pfander. Springer, New 
York, 1957. 613 pp. $8. 

Handbuch der Physik. Vol. XLII. 
Nuclear Reactions III. S. Flugge, Ed. 
Springer, Berlin, 1957. 633 pp. DM. 135. 

Die Mikrophotographie. Kurt Michel. 
Springer, Vienna, 1957. 772 pp. $33.30. 

The Student-Physician. Robert K. Mer- 
ton, George G. Reader, Patricia L. Ken- 
dall, Harvard University Press (for the 
Commonwealth Fund), Cambridge, Mass., 
1957. 372 pp. $5. 

An Introduction to Probability Theory 
and Its Applications. vol. I. William 
Feller. Wiley, New York;° Chapman & 
Hall, London, ed. 2, 1957. 476 pp. $10.75. 

Laboratory Manual of Batch Distilla- 
tion. F. J. Zuiderweg. Interscience, New 
York, 1957. 134 pp. $3.50. 

The Fascination of Numbers. W. J. 
Reichmann. Essential Books, Fair Lawn, 


N.J., 1957. 176 pp. $4. 
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Meetings and Societies 


Quaternary Research 


The fifth congress of the International 
Association on Quaternary Research 
(INQUA) met in Madrid and Barce- 
lona, Spain, 2-15 Sept. Nearly 300 scien- 
tists from more than 20 countries, and 
including geologists, biologists, archaeol- 
ogists, geographers, and others interested 
in the most recent epoch of geologic 
time, were present. 

Organized under the auspices of the 
Government of Spain, the congress met 
under the presidency of J. M. Albareda, 
secretary of the Consejo Superior de In- 
vestigaciones Cientificas. 

During a week of sessions in Madrid 
and a day in Barcelona, members of the 
congress heard and discussed many 
papers dealing with the stratigraphy, 
chronology, glacial geology, paleoclima- 
tology, geomorphology, ancient soils, 
shore lines, paleontology, and ancient 
cultures of the Pleistocene epoch. Sev- 
eral field excursions were held both be- 
fore and during the Madrid sessions. A 
six-day excursion through eastern Spain 
and Mallorca, in which 240 members 
participated, separated the Madrid ses- 
sions from those in Barcelona. 

At a final general meeting on 14 Sept. 
it was decided to accept an invitation 
from the Polish delegates to hold the 
sixth INQUA congress in Warsaw in the 
summer of 1961. 

RicHarpD Foster Fun 
Department of Geology, Yale 
University, New Haven, Connecticut 


Rocket and Satellite Conference 


An international conference on rocket 
and earth-satellite programs for the In- 
ternational Geophysical Year was held 
in Washington from 30 September to 5 
October. This was the first international 
conference on the IGY to be held in the 
United States. 

The conference was called by the Spe- 
cial Committee for the International 
Geophysical Year (CSASI), which 
asked the National Academy of Sciences 
to act as host. The conference brought 
together delegates from the various na- 
tional committees participating in re- 
search rocket and _ satellite programs. 
Chairman was L. V. Berkner, president 
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of the International Council of Scientific 
Unions and CSAGI reporter on rockets 
and satellites. Hugh Odishaw, executive 
director of the U.S. National Commitize 
for the International Geophysical Year, 
was chairman of the General Arrange- 
ments Committee. 

Official delegates were as follows: 
Australia, K. E. Bullen; Canada, D. C. 
Rose, L. F. Smith; Chile, Enrique Ortiz; 
Cuba, Jesus Francisco de Albear, Luis 
Larragoiti; Ecuador, Neptali Bonifaz, 
Carlos Castro, Alfredo Schmitt; France, 
Lt. Gen. J. Guerin; India, A. P. Mitra; 
Iran, H. K. Afshar; Japan, Takeo Hata- 
naka; Peru, Jorge A. Broggi; United 
Kingdom, Alastair Anthony, W. T. 
Blackband, J. G. Davies, H. S. W. 
Massey; United States, W. Berning, G. 
M. Clemence, Michael Ference, N. C. 
Gerson, John P. Hagen, J. Hanessian, 
Joseph Kaplan, Homer E. Newell, Hugh 
Odishaw, W. J. O’Sullivan, W. H. Pick- 
ering, Richard W. Porter, J. G. Reid, 
Athelstan Spilhaus, W. G. Stroud, J. W. 
Townsend, Fred L. Whipple, P. H. 
Wyckoff (in addition, 49 scientists and 
engineers who are active in the USNC- 
IGY satellite and rocket programs served 
as delegates-at-large); U.S.S.R., A. A. 
Blagonravov, A. M. Kasatkin, Sergei M. 
Poloskov; CSAGI, Sydney Chapman 
(president), L. V. Berkner (vice presi- 
dent and reporter for rocket and satellite 
programs), V. V. Beloussov (member), 
M. Nicolet (secretary-general), A. Day 
(coordinator), A. H. Shapley (reporter 
for World Days and Communications). 

The conference opened 30 September 
with a plenary session, when status re- 
ports by the various national delegations 
were presented. The conference then di- 
vided into four working groups: Rock- 
etry; Satellite Vehicles, Launching, and 
Tracking; Satellite Internal Instrumen- 
tation; and CSAGI Manual on Rockets 
and Satellites. These groups met at vari- 
ous times from 1 through 4 October. 

A number of special papers—on satel- 
lite vehicles, launching, and _ tracking; 
satellite ground-based scientific experi- 
ments; orbiting satellite devices and in- 
ternal instrumentation; IGY rocketry 
program results; and IGY rocket-re- 
search vehicles, techniques, and instru- 
mentation—were presented at special 
sessions. 

The closing session of the conference 


was held 5 October. There was a brief 
description, by Blagonravov, of the So- 
viet satellite, which had been launched 
4 October. Conference resolutions were 
then presented. Detlev W. Bronk, presi- 
dent of the National Academy of Sci- 
ences, addressed the delegates, stressing 
the broad base of international coopera- 
tion which underlies the IGY program. 

The resolutions, which were adopted 
unanimously, call for the prompt report- 
ing of rocket-firing data to World Data 
Centers on special rocket-flight infor- 
mation summary forms developed and 
agreed on during the conference, within 
2 weeks after each firing. The conference 
further resolved that there be a mutual 
interchange of rocket instrumentation 
and equipment and an interchange of 
personnel among countries participating 
in the IGY rocket program. The final 
resolution concerning rockets calls for 
simultaneous launching of rockets on 18 
June 1958, during a World Meteorolog- 
ical Interval. 

Resolutions concerning the earth-satel- 
lite program emphasized the need for 
additional visual and optical stations for 
satellite tracking, especially in higher 
latitudes, and for additional radio re- 
ceiving stations providing tracking and 
telemetry reception at 108, 20, and 40 
megacycles per second. 

The conference noted the possibility of 
using the facilities of existing ionospheric 
stations to receive satellite-telemetered 
signals as well as the possibility of gain- 
ing interesting ionospheric data by means 
of radio amateur and volunteer observa- 
tions of the Soviet satellite. 

To implement the recommendation 
that additional telemetry stations be set 
up by research institutions and amateur 
radio groups, the conference recom- 
mended that both the U.S. and the 
U.S.S.R. provide advance data about the 
forms of signals which satellites would 
transmit and that they also prepare arti- 
cles about their systems, to be dissemi- 
nated to amateur radio groups. 

The conference recommended that 
the U.S. and the U.S.S.R. make arrange- 
ments for the rapid dissemination of in- 
formation on satellite orbits and stated 
that it considered the exchange of publi- 
cations, technical data, and scientific in- 
struments pertaining to satellites highly 
desirable. 

The need for coordination in content 
of transmitted positional and orbital data 
and for consistency of basic constants 
and standards used in computation was 
also noted; the conference recommended 
that interested national committees meet 
in the near future to discuss these 
matters. 

The final group of resolutions con- 
cerned the need for additional coordina- 
tion on those items that could not be 
settled at the conference and recom- 
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mended that special attention be given 
to the need for continued programs of 
scientific research utilizing instrumented 
rockets and earth satellites after the 
close of the IGY. To this end the con- 
ference recommended that countries un 
dertaking such plans make information 
concerning their plans available as soon 
as possible. 


High Polymers 


The International High Polymer Con- 
ference will be held at the University of 
Nottingham, England, 21-24 July 1958. 
Proceedings will be divided between two 
sections meeting simultaneously : 

Section A (reaction mechanisms and 
kinetics): heterogeneous polymerization, 
including trapped or inactive radicals; 
production of graft and block copoly- 
mers. 

Section B (physical, thermodynamic, 
and mechanical properties). 

The number of papers for each section 
is limited to 20, and those who wish to 
present a paper are invited to submit ab- 
stracts of 200 to 300 words in English, 
French, or German before 15 Decembe 
to the International High Polymer Con- 
ference, The University, Manchester, 13, 
England. 


Scientific Study of Religion 


The spring meeting of the Society for 
the Scientific Study of Religion will be 
held 12 Apri! 1958 at Columbia Univer- 
sity. The society requests that scholars 
wishing to submit brief papers of an em- 
pirical nature send three copies of a 300- 
word abstract to the chairman of the 
Planning Committee, Lauris Whitman, 


297 Fourth Ave., New York, N.Y 


Forthcoming Events 


December 


1-6. American Soc. of Mechanical En- 
gineers, annual, New York, N.Y. (C. E. 
Davies, ASME, 29 W. 39 St., New York 
18.) 

1-15. Bahamas Medical Conf., 4th, 
Nassau, Bahamas. (B. L. Frank, 1290 
Pine Ave., W. Montreal, Que., Canada.) 

2-3. American College of Chest Physi- 
cians, interim, Philadelphia, Pa. (ACCP, 
112 E. Chestnut St., Chicago 11, Ill.) 

2-5. American Rocket Soc., annual, New 
York. (J. J. Harford, ARS, 500 Fifth 
Ave., New York 36.) 

2-5. Entomological Soc. of America, 
annual, Memphis, Tenn. (R. H. Nelson, 
ESA, 1530 P St., NW, Washington 5. 

3-4, Human Factors in Systems Engi- 
neering, symp., Philadelphia, Pa. (C. 
Fowler, American Electronic Labs., 121 


N. 7 St., Philadelphia. ) 
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3-6. American Medical Assoc., clinical, 
Philadelphia, Pa. (AMA, 535 N. Dear- 
born St., Chicago 10, Ill.) 

ican Psychoanalytic Assoc., 
LY. (J. N. McVeigh, APA, 


36 W. 44 St., New York 36. ) 








American Acad. of Optometry, 
annual, Chicago, Ill. (C. C. Koch, 1506- 


1508 Foshay Tower, Minneapolis 2, 
Minn 

5-7. Texas Acad. of Science, annual, 
Dallas. (G. C. Parker, Education Dept., 


Texas A&M College, College Station. ) 
5-8. American College of Cardiology, 
6th interim, Cincinnati, O. (P. Reichert, 
\CC, Empire State Bldg., New York 1.) 
6-7. Oklahoma Acad. of Science, an- 
nual, Enid. (J. T. Self, Dept. of Zoology, 
Univ. of Oklahoma, Norman. ) 
7-8. American Acad. of Dental Medi- 


cine, New York, N.Y. (S. Ross, 136 E. 


36th St., New York 16.) 

8-11. American Inst. of Chemical En- 
zineers, annual, Chicago, Ill. (F. J. Van 
Antwerpen, AIChE, 25 W. 45 St., New 
York 36. 

9-11. Fluorides Symp., Cincinnati, 
Ohio. (Secretary, Inst. of Industrial 


Health, Kettering Laboratory, Eden and 
Bethesda Aves., Cincinnati 19.) 

9-13. Eastern Joint Computer Conf., 
Washington, D.C. (H. H. Goode, Dept. 
of Electrical Engr., Univ. of Michigan, 
Ann Arbor. 

9-22. Southeast Asia Soil Science Conf., 
Ist, Manila, Philippines. (I. G. Valencia, 
Bureau of Soils, P.O. Box 1848, Manila.) 

10-11. Water Quality Control for Sub- 
surface Injection, 2nd annual conf., Nor- 
man, Okla. (M. L. Powers, Extension 
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iv. of Oklahoma, Norman. ) 
14, Association for Research in 
Nervous and Mental Disease, 37th an- 
nual, New York, N.Y. (R. J. Masselink, 
700 W. 168 St., New York 32.) 

15-18. American Soc. of Agricultural 
Engineers, Chicago, Il. (J. L. Butt, ASAE, 


St. Joseph, Mich 


16-18. Air Traffic Control Symp., Phila- 
delphia, Pa. (Air Traffic Symp., Franklin 
Inst. Labs., 20th St. and Parkway, Phila- 
delphia 3. 


17-19. Nuclear Sizes and Density Dis- 
tributions Conference, Stanford, Calif. 
(R. Hofstadter, Stanford Univ., Stan- 
ford, Calif.) 

19-21. American Physical Soc., Stan- 
ford, Calif. (W. A. Nierenberg, Univ. of 
California, Berkeley 4.) 

26-27. Northwest Scientific Assoc., an- 
nual, Spokane, Wash. (W. B. Merriam, 
Geography Dept., State College of Wash- 
ington, Pullman.) 

26-30. American Assoc. for the Ad- 
vancement of Science, annual, Indian- 
apolis, Ind. (R. L. Taylor, AAAS, 1515 
Massachusetts Ave., NW, Washington 5.) 


The following 43 meetings are being 
held in conjunction with the AAAS an- 
nual meeting. 

AAAS Acad. Conference, annual 
(Father P. H. Yancey, Spring Hill Col- 
lege, Mobile, Ala.). 28 Dec. 

AAAS Coopcrative Committee on the 
Teaching of Science and Mathematics (F. 
B. Dutton, Dept. of Chemistry, Michigan 
State Univ., East Lansing). 27 Dec. 


Alpha Epsilon Delta (M. L. Moore, 7 
Brookside Circle, Bronxville, N.Y.). 28 
Dec. 

American Astronomical Soc. (J. A. 
Hynek, Smithsonian Astrophysical Ob- 
servatory, 60 Garden St., Cambridge 38, 
Mass.). 27-30 Dec. 

American Geophysical Union (E. M. 
Brooks, Dept. of Geophysics, St. Louis 
Univ., St. Louis 8, Mo.). 

American Medical Assoc. Committee 
on Cosmetics (Mrs. V. L. Conley, AMA, 
535 N. Dearborn St., Chicago, Ill.). 28- 
29 Dec. 

American Meteorological Soc. (K. C. 
Spengler, AMS, 3 Joy St., Boston, Mass. ) 

American Nature Study Soc., annual 
(R. L. Weaver, School of Natural Re- 
sources, Univ. of Michigan, Ann Arbor). 
26-30 Dec. 

American Physiological Soc. (F. A. 
Hitchcock, Dept. of Physiology, Ohio 
State Univ., Columbus 10). 

American Political Science Assoc. (C. 
S. Hyneman, Dept. of Government, In- 
diana Univ., Bloomington). 29 Dec. 

American Psychiatric Assoc. (M. 
Greenblatt, Massachusetts Mental Health 
Center, 74 Fenwood Rd., Boston 15). 29- 
30 Dec. 

American Soc. of Hospital Pharmacists 
(G. E. Archambault, Pharmacy Branch, 
U.S. Public Health Service, Washington 
20) 

American Soc. of Naturalists (B. Wal- 
lace, Biological Lab., Cold Spring Harbor, 
Long Island, N.Y.). 

American Statistical Assoc. (V. L. An- 
derson, Statistical Lab., Purdue Univ., 
Lafayette, Ind.). 

American Sociological Soc. (V. H. 
Whitney, Brown Univ., Providence, R.I.). 
28 Dec. 

Association of American Geographers 
(L. L. Ray, U.S. Geological Survey, 
Washington 25). 

Association for Computing Machinery 
(J. E. Robertson, Digital Computer Lab., 
Univ. of Illinois, Urbana). 

Astronomical League (W. Garnatz, 
2506 South East St., Indianapolis. ) 

Beta Beta Beta (Mrs. F. G. Brooks, 
P.O. Box 336, Madison Sq. Station, New 
York 10). 27 Dec. 

Biometric Soc., ENAR (T. A. Ban- 
croft, Dept. of Statistics, Iowa State Col- 
lege, Ames). 

Conference on Scientific Editorial Prob- 
lems, annual (G. L. Seielstad, Applied 
Physics Lab., Johns Hopkins Univ., Silver 
Spring, Md.). 26-30 Dec. 

Conference on Scientific Manpower, 
annual (T. J. Mills, National Science 
Foundation, Washington 25). 30 Dec. 

Ecological Soc. of America (A. A. 
Lindsey, Dept. of Biological Sciences, Pur- 
due Univ., Lafayette, Ind.). 27-29 Dec. 

Metric Assoc. (J. T. Johnson, 694 West 
11 St., Claremont, Calif.). 

National Acad. of Economics and Po- 
litical Science (D. P. Ray, Hall of Gov- 
ernment, George. Washington Univ., 
Washington, D.C.). 

National Assoc. of Biology Teachers, 
annual (Miss I. Hollenbeck, Southern 
Oregon College of Education, Ashland). 
26-31 Dec. 

National Assoc. for Research in Science 
Teaching (G. G. Mallinson, Western 
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DE FONBRUNE MICROMANIPULATOR 
NEW SIMPLICITY - NEW FLEXIBILITY 


FOR BIOLOGICAL AND PHYSICAL — CHEMICAL MICRO STUDIES 





Smooth, Uniform Pneumatic Movement 


A pneumatic instrument of high 
sensitivity and simple operation, the 
deFonbrune micromanipulator has 
proven highly satisfactory for micro 
studies in many fields. Pneumatic pump 
system provides smooth, uniform and 
erect movement. May be used with 
any type microscope... right or left 
hand operation. Ratio of displacement 
of control lever and micro tool 
adjustable from 1:50 to 1:2,500. 


For price and description write for 
Bulletin S19-129 


DIVISION OF A. S. ALOE COMPANY 


5655 Kingsbury, St. Lovis 12, Missouri ¢ 14 divisions coast-to-coast 














The new RSCo MODEL 2470 


ZONE MELTING APPARATUS 









Completely automatic equipment for purification 
of solid materials by the zone melting technique 


The MODEL 2470 apparatus holds a glass or quartz 
tube inside of which is placed the charge of material 
to be purified. A moving table holds either induction 
heating coils or electric resistance heating rings which surround the tube. A syn- 
chronous motor and variable speed reducer drive the table at a constant rate variable 
from 0.36 to 9 inches per hour. Adjustable stops limit the table travel and actuate a 
rapid return mechanism. Multiple-pass zone melting is thus completely automatic. 


\ 
RSC RESEARCH SPECIALTIES CO. 
SS 


EEE EE OS 
2005 HOPKINS ST. BERKELEY 7, CALIF. 
1 NOVEMBER 1957 935 





FOR FURTHER INFORMATION 
SEND FOR BULLETIN 2470-A 
OR CONTACT YOUR 
AUTHORIZED RSCO DEALER 











NEW and 


completely revised! 


14 Plates — Folding Map 
56 Text Illustrations 
Over 690 Pages 


Twenty-two world famous special- 
ists have participated to make this 
volume a classic. Editor Taylor has 
contributed 6 chapters and a 
glossary. 


Partial List of Contents 


GEOGRAPHY IN THE NINETEENTH 
pag on 
. Tatham 
THE a SCHOOL OF GEOGRAPHY 
J. Harrison Church 
THE GERMAN SCHOOL OF GEOGRAPHY 
S. van Valkenburg 
THE WEST SLAV GEOGRAPHERS 
J. Kral and J. Kondracki 
THE PROGRESS OF GEOMORPHOLOGY 
S. W. Wooldridge 
GEOGRAPHICAL ASPECTS OF 
METEOROLOGY 
F. K. Hare 
SOILS AND THEIR GEOGRAPHICAL 
SIGNIFICANCE 
D. F. Putnam 
GEOGRARES a ARCTIC LANDS 
. Washburn 
GEOGRAPHY. AND REGIONALISM 
E. W. Gilbert 
THE SOCIOLOGICAL ASPECTS OF 
GEOGRAPHY 
J. W. Watson 
GEOGRAPHY AND AVIATION 
Ellsworth Huntingdon 
GEOGRAPHY IN PRACTICE IN THE 
FEDERAL GOVERNMENT, 
WASHINGTON 
John K. Rose 
GEOPOLITICS AND GEOPACIFICS 
Griffith Taylor 
CARTOGRAPHY 
W. W. Williams 
THE GEOGRAPHICAL INTERPRETATION 
ON AIR PHOTOGRAPHY 
F. Walker 
THE RELATIONS OF GEOGRAPHY 
AND HISTORY 
H,. C. Darby 


$10 


Order today from your favorite Bookseller or 


PHILOSOPHICAL LIBRARY 
Publishers 
15 East 40 Street, Dept. <a, New York 16, N.Y. 
Expedite Shipment by Prepayment 
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Michigan College, 
Dec. 

National Assoc. of Science Writers (J. 
Troan, Pittsburgh Press, Pittsburgh, Pa.). 

National Council of Teachers of Math- 
ematics (P. Peak, College of Education, 
Indiana Univ., Bloomington). 27 Dec. 

National Geographic Soc. (W. R. Gray, 
NGS, 16th and M Sts., NW, Washington 
6). 29 Dec. 

National Science Teachers Assoc. (R. 
W. Schulz, Emmerich Manual Training 
High School, 2405 Madison Ave., Indian- 
apolis 25). 26-30 Dec. 

National Speleological Soc. (Brother G. 
Nicholas, LaSalle College, 20th and Olney 
Aves., Philadelphia 41, Pa.). 28 Dec. 

Philosophy of Science Assoc. (C. W. 
Churchman, Case Inst. of Technology, 
Cleveland, Ohio). 

Scientific Research Soc. of America, 
annual (D. B. Prentice, 56 Hillhouse Ave., 
New Haven 11, Conn.). 27 Dec. 

Sigma Delta Epsilon, annual (Miss M. 
Chalmers, Dept. of Chemistry, Purdue 
Univ., Lafayette, Ind.). 26-30 Dec. 

Sigma Pi Sigma (M. W. White, Penn- 
sylvania State Univ., University Park). 
27 Dec. 

Society for the Advancement of Crimi- 
nology (D. E. J. MacNamara, New York 
Inst. of Criminology, 40 E. 40 St., New 
York 16). 27-28 Dec. 

Society for General Systems Research, 
annual (R. L. Meier, Mental Health Re- 
search Inst., Ann Arbor, Mich.). 

Society for Industrial Microbiology, 
Washington Section (W. N. Ezekiel, Bu- 
reau of Mines, Washington 25). 

Society for Investigative Dermatology 
(H. Beerman, Univ. of Pennsylvania 
School of Medicine, Philadelphia 3). 28- 
29 Dec. 

Society of the Sigma Xi, annual (T. T. 
Holme, 56 Hillhouse Ave., New Haven 
11, Conn.). 27 Dec. 

Society of Systematic Zoology, annual 
(R. E. Blackwelder, Box 500, Victor, 
N.Y.). 26-31 Dec. 

United Chapters of Phi Beta Kappa, 
annual address (C. Billman, 1811 Q St., 
NW, Washington, D.C.). 27 Dec. 


26-30 


Kalamazoo). 





27. Association for Symbolic Logic., 
Cambridge, Hass. (J. Barlaz, Rutgers 
Univ., New Brunswick, N.J.) 

27-28. Linguistic Soc. of America, Chi- 
cago, Ill. (A. A. Hill, Box 7790, Univer- 
sity Station, Austin 12, Tex.) 

27-30. American Finance Assoc., 
nual, Philadelphia, Pa. 
Jr., New York Univ., 
York 6.) 

28-29. American Folklore Soc., annual, 
Chicago, Ill. (M. Leach, Box 5, Bennett 
Hall, Univ. of Pennsylvania, Philadelphia 
4, Pa.) 

28-30. American Anthropological As- 
soc., annual, Chicago, Ill. (W. S. God- 
frey, Jr., Logan Museum, Beloit College, 
Beloit, Wis. ) 

28-30. American Economic Assoc., an- 
nual, Philadelphia, Pa. (J. W. Bell, North- 
western Univ., Evanston, Ill.) 

28-30. Archaeological Inst. of America, 
annual, Washington, D.C. (C. Boulter, 
608, Univ. of Cincinnati Library, Cincin- 
nati 21, Ohio.) 


(See issue of 18 October for comprehensive list) 


an- 
(G. E. Hassett, 
90 Trinity Pl., New 


EQUIPMENT NEWS 


The information reported here is ob- 
tained from manufacturers and from 
other sources considered to be reliable. 
Science does not assume responsibility 
for the accuracy of the information. All 
inquiries concerning items listed should 
be addressed to Science, Room 740, 11 
W. 42 St., New York 36, N.Y. Include 


the name(s) of the manufacturer(s) and | 


the department number(s). 


™ ELECTROMETER-MEGOHMMETER meas- 
ures resistance from 5 Mohm to 5 x 109 
Mohm in nine decade ranges. The instru- 
ment consists of a cathode-follower elec- } 
trometer with a series of input shunt re- 
sistors and a regulated 500-v power 
supply. Accuracy varies from 3 percent 
on the lower ranges to 10 percent on the 
highest. Open-circuit input-voltage drift 
rate is about 0.02 v/min. (Walter N 
Trump, Dept. S684) 


@ RELAY, of subminiature size, will pro- 
vide continuous duty at 200°C and inter- 
mittent duty to 250°C. The coil assem- 
bly is hermetically isolated from the con- 
tact assembly to avoid contamination of 
contacts. Weight is 0.5 oz. 
Corp., Dept. S687) 


™ ULTRASONIC PROCESSING TANKS of 5- 
gal and 8-gal capacities operate at a fre- 
quency of 20 kcy/sec. The tanks operate 
with 400-w and 700-w generators, re- 
spectively. Treatment chambers, made 
of No. 302 stainless steel, are equipped 
with input and outlet drains. (General 
Ultrasonics Co., Dept. S691) 


™ VACUUM INDUCTION FURNACE has a 
capacity of 12 Ib of molten steel. Tem- 
peratures of 1700°C or higher, depend- 
ing on crucible material, are produced. 
Pressure is maintained at 1 w. Acces- 
sories include a special crucible for heat- 
treating, inert-gas introduction kit, and 
feed-through for power and water. (Na- 
tional Research Corp., Dept. S698) 


™ POWER SUPPLY, regulated by a transis- 
tor-magnetic amplifier, furnishes 0 to 60 
v at 5 amp. Maximum ripple is 1 mv 
r.m.s. Line regulation is 5 mv static and 
less than 5 mv dynamic. Load regulation 
is less than 25 mv. (Perkin Engineering 
Corp., Dept. S699) 


™ VERTICAL AMPLIFIER for a 10 Mcy/sec 
oscilloscope has input sensitivity of 5 
mv/cm from d-c to 10 Mcy/sec. Drift 
after /-hr warm-up is less than 1 cm/hr. 
Sensitivity is adjustable from 0.005 to 
50 v/cm. (Hewlett-Packard Co., Dept. 
$701) 


® DIRECT-WRITING OSCILLOGRAPH RECORDER 
provides up to 19 channels of curvilinear 
recording on a 24.5-in. chart. Either ink 
or electric writing is available. Pen spac- 
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MULTI-CHANNEL 
OSCILLOGRAPH 


This new concept in direct writing Polygraphs provides 
a building block method enabling users to assemble 
multi-channel recording 

systems of unusual 

flexibility and low cost. 

Electrical, pneumatic 

and mechanically 

actuated pen writers 

can be intermixed 

to achieve the best 

arrangement for 

any recording 

problem. Sensing 

devices, amplifiers, 

events markers, 

timers and other 

auxiliary devices 

are also available. 


LOW IN PRICE 


C. H STOELTING COMPANY 


424 N. HOMAN AVE., CHICAGO 24, ILLINOIS 













FROM OUR LINE 


OF EXCEPTIONAL LABORATORY 


APPARATUS 





BRINKMANN-HERAEUS 

Micro Combustion Train 

Will operate at 1200°C 
continuously 

Fully automatic 

All parts interchangeable 
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IF YOU WORK WITH 


HIGH VACUUM 


AVOID... FUSSING TIME 
. .. TINKERING TIME 

... POOR PERFORMANCE 

. .- OPERATING DIFFICULTIES 


ONE SOURCE FOR 
ALL HIGH VACUUM 


COMPONENTS 
Satisfactory design and profitable opera- Baffles 
tion of = vacuum equipment require Cold traps 
specialized knowledge and components. Connectors 
ven if you’re already a vacuum expert, Filters 
you can avoid lengthy stud: ious Gaskets 


y, 
calculations, and costly pitfalls by asking *Gauges 
for the assistance of NRC vacuum _—_ detectors 
eals 


specialists. That’s the quick, sure, no- 


aeeeeeeeeeeeeeeeeeeeeeeee 










cost way to assure that you benefit from *Valves 
the lessons learned in thousands of 
vacuum installations. PU MP Ss 
NRC Equipment Corporation is your "Diffusion 
one convenient source for service-proved *Mechanical 
p t 1uir t, and systems Mechanical 
especially designed for high vacuum booster 
service, PLUS technical help in selecting EQUIPMENT 
the items which will best suit your own : 
needs. ae 
chambers 
Write us today. *Coaters 
-" — pullers 
Exhaust 
systems 
**Furnaces 


*Impregnators 
Freeze Driers 
EQUIPMENT 


CORPORATION *New literature 


availab 

**New literature 
under preparation 
A Subsidiary of National Research Corporation 

Dept. 25-L, CHARLEMONT ST., NEWTON, MASS. 
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“TORBAL” 
Series of Micro Torsion 
Balances 
Eye level operation 
Fully damped for fast weighing 
Ranges from 1 mg to 10 g 
NO VERNIER, direct reading 





ULTRA Thermostats 
(Hoeppler system) 
circulating waterbaths of high 
capacity and extreme accuracy 
from —30 to +250°C 
at +1/100°C 
* Fully electronic control 





SEDIBAL 

Recording Sedimentation 
Balance 

with built-in automatic recorder 

for particle size determination 

from 1 to 6 microns 

Simple—Fast—Accurate 
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BRINKMANN 
PENETROMETER 
ASTM SPECIFICATIONS 


ase Many novel features for better 
sx accuracy and faster operation 








DTA — Netzsch 


The modern apparatus for 
AUTOMATIC Differential 
Thermo Analysis 
Built in recorder 
Temperatures to 1500°C ree 
Indispensable for measuring en- Bis 
dothermic and exothermic reac- 3 
tions under controlled conditions 33 
a = mx 





For complete technical information and prices contact 


BRINKMANN INSTRUMENTS INC. 


GREAT NECK 376-380 GREAT NECK ROAD, L. I., N. Y. 
PHILADELPHIA 3214 NORTH BROAD STREET, PHILADELPHIA. PA. 
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How Bausch & Lomb 
Educational Instruments 


MAKE SCIENCE 
EASIER TO TEACH, 
EASIER 
ao TO 

f UNDERSTAND 


B&L TRI-SIMPLEX 
Micro-Projector 

Vivid images of fixed 
specimens or living 
organisms, on screen 
or tracing pad. 



























B&L ‘“‘FL’’ Microscope 


Standard size 

and operation. 
Pre-focusing gage 
saves time. 

100 and 430~x. 








B&L Macroscopes 


| Ideal for general science, 
es field trips. 10x, 
ba 20x or 40X. With 
stand (as shown) 
- : or folding tripod. 
Bal 
BALOPTICON® 


Projectors 
Brilliant 
full-screen 
images of 
slides, opaque 
objects, even 
chemical 
reactions! 


B&L STEREOMICROSCOPES 

Natural 3-D detail, widest field of 
view, simple to use. 6.6 to 150x. 
B&L SPECTROSCOPES 

Easy-to-see spectra of elements make 
chemical analysis easy to understand. 


TRY THEM! USE THEM! SEE FOR YOURSELF! 
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| BAUSCH & LOMB OPTICAL CO. I 
| 75924 St. Paul Street, Rochester 2, N. Y. | 
| \'d like () a demonstration, () catalogs, on: ! 
| (— Tri-Simplex OO “FL’’ Microscope 

| Micro-Projector (C1) Stereomicroscopes | 
| © Macroscopes CO Spectroscopes | 
| © Balopticon Projectors | 
! FONE ora ssreiss eeiccsppinttessedeaciboandedisaii’ FITUE.....cinsce 
| SCHOOL. ee | 
; ADDRESS... ; 
f GITY.... oicntaeroeee ZONE........ STATE.......:.... [| 
Ro ce eee ee ee ee cee wae cee ee oe oe ee oe ae eee ane 
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ing is 2 in. for assemblies with 12 chan- 
nels or less, and 1.25 in. for assemblies 
with 13 through 19 channels. Eight chart 
speeds from 1 to 250 mm/sec are select- 
able. Chart paper is available printed or 
unprinted and in roll or folded form. 


(Offner Electronics Inc., Dept. $705) 


™@ VACUUM TUBE VOLTMETER for a-c will 
withstand temperatures of 85°C. Accu- 
racy of +2 percent, full scale, is retained 
at 71°C, The input impedance is 1 
Mohn, and the frequency range is 20 to 
50,000 cy/sec. Ranges from 30 mv to 300 
v are available. (Trio Laboratories, Inc., 


Dept. $702) 


™ FLOW COLORIMETER uses ratio recording 
to provide continuous analysis of color. 
Measurements can be made from 350 to 
1000 mw in the presence of turbidity or 
entrained gas. Path lengths from 1 to 
100 cm are available. Insensitivity both 
to source variations and to accumuiation 
of foreign matter on the cell windows is 
said to be a feature of the instrument’s 
performance. (Beckman Instruments, 
Inc., Dept. S703) 


™M ELECTROCARDIOGRAPH ELECTRODE, for 
use during surgery, permits the use of a 
sterile hypodermic needle as a subcu- 
taneous contact. The subcutaneous elec- 
trode is said to make optimum contact 
and to eliminate skin resistance and the 
problem of paste drying. (Pacific Tech- 
nical Agency, Dept. $704) 


™ FORCE CALIBRATOR is a direct-reading, 
automatic balance, digital servo indica- 
tor. The indicator is calibrated with a 
strain-gage load cell for tension or com- 
pression measurements. Accuracy is 0.1 
percent of reading or of lowest range, 
whichever is greater. National Bureau of 
Standards calibration can be supplied. 
(Gilmore Industries, Inc., Dept. $706) 


™ SEQUENTIAL SAMPLER for air-pollution 
studies takes 12 consecutive samples by 
means of impingers, gas bubblers, or 
dry filters. Sampling is controlled by 
a series of midget solenoid valves con- 
nected to a common vacuum manifold. 
The sampling program may be adjusted 
by interchanging timing gears. (Gelman 
Instrument Co., Dept. S708) 


™ THERMOMETER, Of stainless steel, is of 
straight form. An adjustable mounting 
nut makes it possible to turn and lock 
the thermometer head for maximum visi- 
bility. Stem lengths are 2% to 72 in. A 
variety of ranges is available; accuracy is 
1 percent of range. (W. C. Dillon and 
Co., Inc., Dept. S709) 


™ CURVE READER uses a flying-spot scanner 
to convert a photographic transparency 
of a drawn curve into a voltage signal. A 
multiplier-phototube circuit detects the 








xmas intsOP TICAL 


RGAINS 


Fine, American-Made Instrument at Over 50% Saving 


STEREO MICROSCOPE 


Up to 3” Working Distance 


—Erect Image—Wide 3 DI- 
mensional Fleld 


Now, ready after years in de- 
velopment — this instrument 
answers the long standing 
need for a sturdy, efficient 
STEREO MICROSCOPE at 
low cost. Used in production 
—in research—in the lab, 
shop, factory, or at home; 
for inspections, examinations, 
counting, checking, assem- 
bling, dissecting—speeding up 
_ and improving quality control. 
4 2 sets of objectives on ro- 
tating turret. Standard pair of wide field 10X Kellner Eye- 
pieces give you 23 power and 40 power. Additional eye- 
pieces available for greater or lesser magnification. A low 
reflection coated prism erecting system gives you an erect 
image—correct as to right and left—clear and sharp. Heli- 
cal rack and pinion focusing. Precision, American-made! 
10-DAY TRIAL . . . complete satisfaction or your money back. 


Order Stock No. 85,056-W (Shipping wt. approx. 11 Ibs.) 
FU WI ccc icavdenes $99.50 f.0.b. Barrington, N. J. 


Send Cheek or M.0. 








See the Stars, Moon, Planets Close Up! 
3” REFLECTING TELESCOPE 
60 and 120 Power — An Unusual Buy! 
Famous Mt. Palomar Type! 
Assembled—ready to use! You'll see the 
Rings of Saturn, the fascinating planet 
Mars, huge craters on the Moon, Star 
Clusters, Moons of Jupiter in detail. 
Galaxies! Aluminized and overcoated 3” 
diameter high-speed {/10 mirror. Equa- 
torial mount with lock on both axes. An 
Optical Finder Telescope, always so es- 
sential, is also included. Sturdy, hard- 
wood, portable tripod. Free with scope 
—valuable star chart and 272 page 
‘Astronomy Book’. Order by Stock No. 
— Send check or M.0. —- Money-back guarantee! 


Stock No. 85,050-W (Shipping wt. 10 Ibs.) 
$29.50 f.o. b. Barrington, N.J. 








SILICONE POLISHING and CLEANING CLOTHS 
New! Combines the miracle of Silicones with a non-woven, 
all rayon cloth. Used over and over (washable) to dust, 
polish, protect, anti-fog: mirrors, reflectors, lenses, coated 
optics, crystal glass, lucite, other plastics. Won’t scratch. 
Lintless, non-oily. Cloth size 18 x 16”. 

Stock No. 60,059-W Package of 3 cloths ... 
Stock No. 70,137-W Package of 100 cloths . 


Lower Prices on Larger Quantities 


$1.00 Pstpd. 
26.50 Pstpd. 





INFRARED SNIPERSCOPE TELESCOPE & PARTS 
oy See in the dark—without being ob- 
4 served. War surplus Sniperscope M-2, 
* Gov't. cost about $1200. Instru- 
ment complete, ready to use. In- 
cludes» Power Pack, infrared light 
source. Will operate from 6 V auto 
battery. Battery or transformer avail- 
able. 


Stock No. 85,053-W $150.00 f.o.b. 
Save still more money! Build your 
own Sniperscope! We will furnish in- 
structions—parts, including: Power 
Packs, 1P25A image tubes, light units, filters, etc, For de- 
tails—request FREE Bulletin A-26-W. 








BUILD A SOLAR ENERGY FURNACE 
Great Project for Geophysical Year! 

A fascinating new field. You can build your own Solar Fur- 
nace for experimentation—many practical uses. It’s easy— 
inexpensive, use your scrap wood. We furnish instruction 
sheet. This sun powered furnace will generate terrific heat— 
2000° to 3000°. Fuses Enamel to metal. Produces many 
unusual fusing effects. Sets paper aflame in seconds. Use our 
Fresnel Lens—14%” diameter . £.1, 26", 

Stock No. 70,130-W package of 1 an . $6.00 Postpald 
Stock No. 70,131-W package of 2 .... 11.00 Postp 
Stock No. 70,132-W package of 4 .... 20.00 Postpaid 





WRITE FOR FREE CATALOG-W 
Huge selection of lenses, prisms, war surplus optical instru- 
ments, parts and accessories. Telescopes, microscopes, 
satellite scopes, binoculars. Hand spectroscopes, reticles, mir- 
rors, Ronchi rulings, dozens of other hard-to-get optical 
Items. America’s No. 1 source of supply for Photographers, 
Hobbyists, Telescope Makers, etc. Ask for catalog W 





Order by Stock No.—Send Check—Satisfaction Guaranteed 


EDMUND SCIENTIFIC CO. 


BARRINGTON, NEW JERSEY 
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flying spot when it is below the curve 
and controls a Schmidt trigger to pro- 
duce constant-amplitude, variable-width 
pulse output. Accessory items include an 
automatic camera for preparation of 
transparencies and time-base generators 
to sweep the flying spot. (Spar Engineer- 
ing and Development, Inc., Dept. S711) 


FILTER FLASKS of high-temperature 
polyethylene have extra-heavy walls to 
withstand vacuum. Volume is 500 ml. 
(Palo Laboratory Supplies, Inc., Dept. 
$710) 


™ CELL-DESTRUCTION DEVICE permits cell 
walls of chloroplast material, blood cells, 
unicellular organisms, homogenates of 
animal tissue, and other biological par- 
ticles to be disintegrated without dis- 
turbing the nuclei. The device is a pres- 
sure cell in which the specimen is 
subjected to a pressure of 20,000 Ib/in.?, 
which is suddenly released. The cell is 
equipped with a pressure relief valve, a 
sample outlet, and a volume-adjusting 
device. (American Instrument Co., Dept. 


S712) 


@ AMPLIFIER with 20-w output uses tran- 
sistor circuitry to achieve small size. The 
unit, occupying a volume of 50 in.’, has 
a signal-to-noise ratio greater than 30 db 
with less than 3 percent harmonic dis- 
tortion at the low-frequency end. Fre- 
quency range from 50 to 20,000 cy/sec is 
available. (Universal Transistor Prod- 
ucts Corp., Dept. $713) 


™ HYGROMETER measures relative humid- 
ity from 32 to 180°F. The humidity-sens- 
ing element of the instrument is a plastic 
base coated with an absorbing surface 
whereby changes in vapor pressure and 
relative humidity are converted into 
electrical signals. Relative humidity is in- 
dicated directly over the 30-to-100 per- 
cent range. (American Laboratory Ap- 
paratus Corp., Dept. $714) 


™ NEUTRON SURVEY METER, completely 
transistorized, is insensitive to gamma 
rays below 100 r/hr. Fast neutrons with 
energies between 0.1 and 15 Mev are 
detected by proton-recoil detector; slow 
neutrons, with energies below 0.1 Mev, 
are detected by an enriched BF,-filled 
proportional counter. Readout is loga- 
rithmic. (Radiation Counter Laborato- 
ries, Inc., Dept. S731) 


™ DECADE RESISTORS are designed to be 
plugged in for analog computer appli- 
cations, and thus they permit constant 
coefficients to be set and stored for fu- 
ture use. Two types are available, with 
10.6 and 10.7 ohm maximum resistance, 
respectively. (Goodyear Aircraft Cor- 
poration, Dept. S716) 

JosHua STERN 
National Bureau of Standards 
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-— THE RONALD PRESS COMPANY — 


is proud to announce the acquisition of the 


book publishing interests of 


THE CHRONICA BOTANICA CO. 
October 1, 1957 


Dr. Frans Verdoorn will carry on his invaluable service to the Biological Pro- 
fession as Consulting Editor for the continuation of the Chronica Botanica 
publications and related serials under The Ronald Press Company imprint 
while assuming the important post of Director of the new Biohistorical Insti- 
tute of his Alma Mater, The University of Utrecht, the Netherlands. We know 
that biologists around the world will join us in wishing Dr. Verdoorn success 
in his dual role as Biohistorian and Editor. 


Newly Published. . . 


The Experimental Control of Plant Growth 
By F. W. WENT, California Institute of Technology 
Complete data on building and operating air-conditioned greenhouses and cli- 
matic chambers. Book gives growing instructions for plants commonly used in 


botanical, agricultural experiments. Special reference to the Earhart Plant 
Research Laboratory at the California Inst. of Tech. 243 ills., 240 pp. $8.50 


Pollen and Spore 
Morphology and Plant Taxonomy 
By G. ERDTMAN 
Volume II of An Introduction to Palynology illustrates through the use of 
palynograms and micrographs the pollen and spore morphology of the Gymno- 
spermae, Pteridophyta, and Bryophyta. 147 pp. (Volume I by Erdtman— 


Pollen Morphology and Plant Taxonomy: Angiosperms also available.) 
November. Price to be announced. 


Nine CHRONICA BOTANICA Titles — again in print: 


Genera Filicum—The Genera of Ferns. By Edwin Bingham Copeland. 10 


plates, 270 pp. $6.50 
Water in the Physiology of Plants. By A. S. Crafts, H. B. Currier, C. R. 
Stocking. 59 ills., 242 pp. $6.50 


The Carnivorous Plants. By F. E. Lloyd. 696 ills., figures; 352 pp. $7.50 
Plants of the Bible. By Harold N. & Alma L. Moldenke. 95 ills., 320 pp. $7.50 
Biology of the Pathogenic Fungi. Edited by Walter J. Nickerson. 46 ilis., 

$5.50 


236 pp. 
A Short History of the Plant Sciences. By H. S. Reed. 37 ills., 323 pp. $6.50 
A Guide to the History of Science. By George Sarton. 316 pp. $7.50 


The Origin, Variation, Immunity, and Breeding of Cultivated Plants. By 
N. I. Vavilov. Translated by K. Starr Chester. 37 ills., 364 pp. $7.50 


Plants and Plant Science in Latin America. Edited by Frans Verdoorn. 83 
ills., 384 pp. $7.50 


New RONALD Books... 


Principles of Plant Pathology. By Elvin C. Stakman and J. George Harrar. 
165 ills., tables; 581 pp. $8.00 


Biology and Control of the Smut Fungi. By George William Fischer and 
Charles Stewart Holton. 117 ills., tables; 622 pp. $10.00 
Companion Volumes by G. W. FISCHER: , 
Manual of the North American Smut Fungi. 136 ills., 343 pp. $8.75 
The Smut Fungi—A Guide to the Literature, with Bibliography. sag 


Biogeography—An Ecological Perspective. By Pierre Dansereau. 183 ills., 
tables; 394 pp. $7.50 





Order your books from: 


THE RONALD PRESS COMPANY e 15 E. 26th St., New York 10, N.Y. 
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AAAS SYMPOSIUM VOLUME 


SOVIET SCIENCE 


Second Printing 


Precision Control up to 5000°F 


Theodosius 


Dobzhansky 


Russian Genetics 


Russian Physiology and 


Pathology W. Horsley Gantt 
Russian Psychology and 
Psychiatry Ivan D. London 


Scientific Method and 
Social Science: East 
and West 

Russian Contribution to 
Soil Science 


Russell L. Ackoff 












Model J. S. Joffe 













CT-312 Soviet Physics and ‘ 
Chemistry John Turkevich | 
pPp E R E C @> Soviet Mathematics J. R. Kline 
Science and Intellectual 
© ; “ ‘ 
Carbon-Resistor Type TUBE FURNACE | Freedom in Russia Lazar Volin | 
Developed to meet the demands of both couery ky military. An Appraisal of Science 
Vi . . 
Suited red investigations in the ultra-high (3500°-500 F.) tem- in the USSR Conway Zirkle | 
perature ranges in the field of either metallurgy or Fats, Wide 


range of “turn-down” insures very accurate results. May also be 
duplicated repeatedly. Capable of holding to plus 

or minus 20° F. at 5000° F. Choice of extremely Standard or Spe- 
rapid or any slower cycle heat-up; close control cial Furnaces or 
of both temperature and power input; full-range, Kilns from 450° 
FAIL-SAFE, safety devices; and easy, low-cost F. to 5000° F. | 
element replacement. 


6 x 9 inches, clothbound, 115 pages, price $1.75 
Prepaid orders by AAAS members, $1.50 







AMERICAN ASSOCIATION FOR THE | | 
ADVANCEMENT OF SCIENCE : 


1515 Mass. Ave., NW, Washington 5, D.C. 


Write for Bulletin 


PERENY EQUIPMENT CO. 


Dept. F, 893 Chambers Rd. Columbus 12, Ohio 


PERSONNEL PLACEMENT ) 


iii PostrtoNs open |Iiifilill |  |lilll| P©StT10Ns_OPEN fill 


(a) Biochemist; Ph.D., research Position, de- (a) Biochemist; Ph.D. to have full charge, 
partment of otolaryng¢ logy, univer. medical responsible only to pathologist; interested re- 
school; faculty appointment; Midwest; $5000- search, especially ultra-micro chemistry, de- 
$7000. (b) Biochemist well que alified in protein velopment new diagnostic tests; 500-bed general 
chemistry; research position in hematopoiesis; hospital; $8400-$10,000; Midwest. (b) Bac- 
no well-known ga egg Midwest. (c) pecsio d oe » M.S for Beare, 3 gsc005 
iochemist, .S. degree, with training or ex- procedures; large genera hospita to 

aoe onl for. + om genak Page ed perience in protein and enzymes; duties consist Michigan. (c) Chemist, considerable supervision 
account basis — provided that sae. of supervising biochemical manufacturing and of laboratory personnel additionally ; ; 120-bed ap- | 
factory credit is established research; East; $8000. (d) Experimental Path- proved hospital; to $7000; New England. (d) 

: ologist; M.D., D.V.M., or Ph.D.; coeduca- Bacteriologist; M.S Ph.D. to head department 


Single insertion $22.00 per inch tional, state-controlled school; 8000 students; supervised by board’ pathologist; very large fa- 
13 times in 1 year 








































CLASSIFIED: 18¢ per word, minimum 
charge $3.60. Use of Box Number 
counts as 10 additional words. Pay- 
ment in advance is required. 

COPY for classified ads must reach 
SCIENCE 2 weeks before date of issue 
(Friday of every week). 

DISPLAY: Rates listed below — 














< 








21.00 per inch South. (e) Microbiologist or Biochemist with cility; $7500-$8400; Mideast. (e) Biochemist; 
26 times in 1 year 20.00 per inch Te in immunochemistry; Ph.D. or Ph.D. as assistant director, large hospital ; excel- 
52 times in 1 year 19.00 per inch M.D., duties entirely researc $12,000. (f) lent opportunity individual research projects; to 


For PROOFS on display ads, copy must 
reach SCIENCE 4 weeks before date 
of issue (Friday of every week). 

Replies to blind ads should be addressed 
as follows: 

Box (give number) 

Science 

1515 Massachusetts Ave., NW 
Washington 5, D.C. 


Physician well qualified in pharme cology ; } execu- $8000 ; Wood- 
tive position with large company; experience in ward Medical Bureau, Ann Woodward, Direc- 
pharmaceutical field desirable; will be willing to tor, 185 N. Wabash, Chicago. x 
consider one who has served as consultant; 
duties at first will consist of managing clinical 
projects and working with other scientific per- 
sonnel in design of research projects; East. 
$11-1 Medical Bureau, Burneice Larson, Direc- 
tor, 900 North Michigan Avenue, Chicago. x 


Midwestern university center. 





SCIENCE TEACHERS, LIBRARIANS, AD- 
MINISTRATORS urgently needed for posi- 
tions in many states and foreign lands. Monthly 
non-fee placement journal since 1952 gives com- 
plete job data, salaries. Members’ ee 
and vacancies listed free. 1 issue, $1.00. Year v4 
(12 issues) membership, $5.00. CRUSAD 

SCI., Box 99, Station G, Brooklyn 22, N.Y. ew 




















JUNIOR RESEARCH BIOCHEMIST 


B.S. in biological science with chemistry 
minor. Work involves biochemical analysis, 
tissue and enzyme preparations, animal 
feeding studies. Send résumé to 





iil POSTTIONS OPEN lll 





NEW WORLD-WIDE GRADUATE 
AWARD DIRECTORY. First compilation 
ever prepared for American scientists, teachers 
and librarians to subsidize their education and 
ID research in over 350 universities in 45 states, 30 
The N Personne cag foreign lands. Stipends $200-$10,000. Complete 
e Norwich Pharmacal Company information. Pre-publication price before 15 
Norwich, New York Nov. 1957, $1.50. Regular price, $2. CRU- 
SADE, SCI., Box 99, Station G, Brooklyn 22, 
N.Y. 10/4, 11, 18, 26; 11/1 





Experienced Ethical 
Medical Copywriters 


Persuasive promotional writing prescrip- 
tion pharmaceuticals. Two positions. 
Excellent opportunity young M.D. 
background in professional communi- 
cations, and for scientifically ori- 
ented promotional copywriter. 

















Ph.D. Pharmacology. Excellent opportunity for 


Ben 











Established New York corporation. Salary 
commensurate with education and 
experience, plus bonus system, in- 
surances, and retirement plan. De- 
scribe background and experience 
fully in first letter. Write 

Box 285, SCIENCE 














940 


man with experience in industrial pharmaceuti- 
cal research and an ability to supervise research, 
Take charge of pharmacology section a progres- 
sive pharmaceutical firm with a pleasant subur- 
ban location near a large midwestern city. 
Please submit details of education, experience, 
salary eae temas and so forth, 

to Box 277, SCIEN 10/25; 11/1 





YALE UNIVERSITY. Laboratory technician 
(permanent position) to take charge of rock and 
mineral preparation and experimental work, Spe- 
cific knowledge of experimental techniques with 
rocks, minerals, and ores not essential if ap- 
plicant has background and aptitude for labora- 
tory work. Department of Geology, Box 2161, 
Yale Station, New Haven, Conn. 11/8, 15 
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PERSONNEL PLACEMENT 











IMmliliil POstr10Ns OPEN |i 


Physical Chemist. Position as full-time research 
associate in university in Northeast for funda- 
mental research in diffusion in thin acid-pro- 
ducing films. Salary $5500 to $7500 for Ph.D. 
Experience in field desired, and M.S. with ex- 
perience will be considered. Box 284, SCI- 
ENCE. 11/8, 15 








iii! POSITIONS WANTED || 





Bacteriologist; Ph.D.; 5 years, senior scientist, 
phz armaceutical company; 4 years, associate pro- 
fessor, microbiology, medical school. Medical 
Bureau, Burneice Larson, Director, 900 North 
Michigan Avenue, Chicago. x 





ii| POStTIONS WANTED || 


Agricultural Microbiologist, Ph.D., with ex- 
perience in research and teaching. Desires 
change of location. Box 288, SCIENCE. 





Bacteriologist, Ph.D.; experienced medical 
school or undergraduate teaching. ieaives aca- 
demic-research position. Box 287, SCIENC E. 














iii POStTt0NS WANTED || 





Mammalogist-Vertebrate Zoologist, M.A., 30; 
ecological, taxonomic, and museum experience. 
Publications. Desires research or curatorial posi- 
tion. Box 282, SCIENCE. 





Microbiologist, D.Sc. ; highly diversified cultural 
background and research experience. Desires 
challenging research or administrative position 


with industrial firm. Box 286, SCIENCE. x 








BOOKS + SERVICES + SUPPLIES - 


~The MARKET PLACE 


EQUIPMENT 








DISPLAY: Rates listed below — no 
charge for Box Number. Monthly 
invoices will be sent on a charge 
account basis — provided that satis- 
factory credit is established. 


$22.00 per inch 
21.00 per inch 
20.00 per inch 
19.00 per inch 
For PROOFS on display ads, copy must 


reach SCIENCE 4 weeks before date 
of issue (Friday of every week). 


Single insertion 
13 times in 1 year 
26 times in 1 year 
52 times in 1 year 














ll BOOKS AND MAGAZINES || 





Your sets and files of 
scientific journals 
are needed by our library and institutional cus- 
tomers. Please send us lists and pucueyes of 
e riodical files you are willing , sell at high mar- 
et prices. Write Dept. A3S, J. S. CANNER, Inc. 
Boston 19, Massachusetts 











WANTED TO 
PURCHASE , 


SCIENTIFIC 


PERIODICALS 
and BOOKS 


Sets and runs, foreign 
and domestic. Entire 
libraries and smaller 
collections wanted. 


WALTER J. JOHNSON, INC. 
111 Fifth Avenue, New York 3, New York 











Best Book 
Contest 1958 


$1600 Cash Awards. All Types of manuscripts invited. 
For contest rules and details of famous publishing plan, 
write for free Brochure SS. 


Pageant Press, 101 Fifth Ave., N.Y. 3 





|||||| SUPPLIES AND EQUIPMENT || 








SAVE 35% AND MORE 
ON GERMAN CAMERAS! 
Investigate our unique buying plan. 
“IMP YOUR OW 
All types of Micro and technical photo- 
graphic equipment included. 
FOR EXAMPLE: Exakta Ila with waistievel view- 
finder & 58mm/f2.0 Automatic Biotar lens. 
$189.00 (duty $22.50) 
Deluxe case $ 8.00 (duty 85) 
Other camera-accessory and lens combinations 
available. 
Parcel post and insurance included. Similar sav- 
ings on many other famous makes and accessories. 
Brand new, original factory packing. Only the 
latest factory production. Price list by return mail. 
Specify interests and requirements. 











NELSONCO. 7810-G Greenwood Ave. Wash. 12, D.C. 





1 NOVEMBER 1957 





|| SUPPLIES AND EQUIPMENT || 








we VETER, 
ot niNam, 


albino rats” 


*Descendants of the 
Sprague-Dawley and 
Wistar Strains 


¢ 
s 


e 
Hypophysectomized 
Rats 





e 
HENRY L. FOSTER, D.V.M. 


President and Director 


THE CHARLES RIVER BREEDING LABS. 
Dept. B, Wilmington, Mass. 














One of complete line of labora- 
tory-tested PALO Stirrers. Inex- 


pensive, thoroughly ae 
sultable for _ 
stirring operations. 


Write for Bulletin X-2. 


PALO LABORATORY SUPPLIES, Inc. 


81 Reade St.. New York 7 








e HYPOPHYSECTOMIZED RATS 


et to all points via Air Express 
or further information write 


HORMONE ASSAY LABORATORIES, inc. 
8159 South Spaulding Ave., Chicago 29, ill. 


AMINO ACIDS 


and other tagged compounds 
OF HIGH RADIOPURITY 


SPECIALTIES 
ISOTOPES “company INC. 
P.O. Box 688 Burbank, Calif. 











14 











“OUR PREVIOUS AD 


created a great deal of interest, 
Addi- 
tional advertising in your magazine 


’ 
| 
for which we are grateful. 
| 
is contemplated.” 











||||| SUPPLIES AND EQUIPMENT ||| 


SWISS MICE: 


TACONIC | 
FARMS 
! 











GERMANTOWN, NEW YORK — Phone 3535 





PROFESSIONAL SERVICES |} 








DINATED Rese, 


SE oxicery TESTS 
p following FDA procedures, for 


ew Devens chemicals, foods, drugs, cosmetics, 
pesticides, additives. Biological assays. 
Screening tests. Complete research and develop- 
ment services. No obligation for estimates. 
Call or write Arthur D. derrick, Director. 


NEW DRUG INSTITUTE 


130 East 59 St., New York 22 © Mu 8-0640 











FOOD RESEARCH tasorarories inc. 


our 55 YEAR 


RESEARCH 
Sy” ANALYSES CONSULTATION 
KICOLOGICAL 


BIOLOGICAL, NUTRITIONAL AND TO STUDIES 
FOR THE FOOD, DRUG AND ALLIED INDUSTRIES 
48-14 33rd STREET, LONG ISLAND CITY 1, N.Y. 
‘Western Office—9331 VENICE BOULEVARD, CULVER CITY, CALIF. 


TO AUTHORS 


J e 
seeking a publisher 
Learn how we can publish, promote and distribute your 
book on a professional, dignified basis. All subjects con- 
sidered, Scholarly and scientific works a specialty. Many 
successes, one a best seller. Write for booklet SC—its free. 
VANTAGE PRESS Inc. @ 120 W. 31 St., N.Y. 1 
In ae 6253 Hollywood Blud., Hollywood 28 
-» D.C.: 1010 Vermont Ave. «» NW 
Midwest “Office: 220 S. Mich. Ave., Chicago, lll. 


LABORATORY SERVICES 
for the FOOD, FEED, —_ and 
CHEM ICAL INDUSTRIES 


Analyses, aoggs ed en. 
Toxici ide Testing 
and Screening, “Havor ‘Evaluation. 


Project Research and Consultation 


Write for Price Schedule 
P. O. Box 2217 * Madison 1, Wis. 
































LaWall & Harrisson 


Div. S, 1921 Walnut St. Philadelphia 3, Pa. 








BACTERIOLOGICAL 
CHEMICAL 


Pharmacologica 
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APPLICATION FOR HOTEL RESERVATIONS 
124th AAAS MEETING 
Indianapolis, December 26-30, 1957 


The list of hotels and their rates and the reservation coupon below are for your convenience in making your 
hotel room‘reservation in Indianapolis. Please send your application, not to any hotel directly, but to the AAAS 
Housing Bureau in Indianapolis and thereby avoid delay and confusion. (Exception: Members of the American 
Astronomical Society who wish reservations at the Marott Hotel, 2625 North Meridian Street, are asked to corre- 
spond directly with that hotel.) The experienced Housing Bureau will make assignments promptly; a confirmation 
will be sent you in two weeks or less. 

As in any city, single-bedded rooms may become scarce; double rooms for single occupancy cost more; 
for a lower rate, share a twin-bedded room with a colleague. Most hotels will place comfortable rollaway beds 
in rooms or suites at 2.50 to 3.00 per night. Mail your application now to secure your first choice of desired accom- 
modations. All requests for reservations must give a definite date and estimated hour of arrival, and also probable 
date of departure. 














AMERICAN ASSOCIATION FOR THE ADVANCEMENT OF SCIENCE 
Rates for Rooms with Bath 
All hotels have sessions in their public rooms, For a list of headquarters of each participating society and section, please 
see Science, July 19, or The Scientific Monthly for August. 
Hotel Single Double Bed Twin Bed Suite 
Antlers $4.50-10.00 $7,00—12.00 $10.50-12.00 $14.50-19.50 
Claypool 7.00-10.00 9.50-14.00 10.50—14.00 13.50-34.00 
Continental 8.00—10.00 8.00—12.00 8.00—12.00 12.00-15.00 
Marott 7.00-14.50 9.00—14.50 10.00—17.50 14.50 and up 
Severin 6.00— 9.00 8.50-12.50 11.00-15.00 25.00 
Sheraton-Lincoln 6.50—11.50 9.85—15.00 13.35-16.00 24.35 and up 
Warren 6.50-10.50 8.50-12.50 12.00-13.00 25.00-35.00 
Washington 5.50—-10.00 7.00—11.00 11.50-16.00 18.00-45.00 
ARE RYE he OSG Tr'S IS YOUR HOUSING RESERVATION COUPON -——-<-—--------— 
AAAS Housing Bureau 
1201 Roosevelt Building Date of ApplicataGey® «<5... 0-0 cishes opin. Sesepteeks aspera heidi tet omine 
Indianapolis 4, Ind. 
Please reserve the following accommodations for the 124th Meeting of the AAAS in Indianapolis, Dec. 26-30, 1957: 
TYPE OF ACCOMMODATION DESIRED 
Biwi Boon A... asset ce casi BOERS TRACE ie Ne chs BOCES MaxGUT TR 68 05) 50 88 cies 
Double-Bedded Room ........ Detired Rate: . eo so es INFeMitnUT INRARG ia. aise Re Number in party ......se06 aes 


Twin-Bedded Room .......... 
Suite - 5.4:t:con plentee te eke aw 


Desired Rate 
Desired Rate 


Maximum Rate 


Maximum Rate 


Sharing this room will be: 


(Attach list if this space is insufficient. The name and address of each person, including yourself, must be listed.) 


CHS SHHSSH SH HSHSEEHS HSE EE SAESHEEEHESH HEHEHE SH SETHE HEHEHE SESE SHEE HEHEHE HEHEHE HHESHSES EHEC ECESEEH EEE OCEEEH ESET EEEEEES 


CHS SHES HHS EHH HHESH ESSE HEHE SHH SESE SE HEHEHE EH HEHEHE HH ETH SHEET HHS HEHEHE HEHEHE SHH SEH HEHEHE SE SESE SESE EEE SESEOEES 


hee eee eee ee eee eee ee ee i | 


CROCS Ce eee eee eee eee eeeeeeeeseseseein 


(Individual requesting reservation) 


ADDRESS 


CHS SCHSSHHHSHT OSHS SHEERS H HHH eHMEHEE HSH SHE HAOHHHHOHS SEK TH SESH SHE HESS HERSH FEKETE EHH HOCH HESS ON 660 6 DOSE 6688S ee 


(City and Zone) 


(Street) 


ae 


eee ee ee ee 


(Please print or type) 


Mail this now to the Housing Bureau. Rooms will be assigned and confirmed in order of receipt of reservation. 
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GLASS ABSORPTION 
CELLS 3") «KLEIT 


our 
AS 
an 
Te- 
ion 


re; 
eds 
m- 


ble 


for | 


| PHOTOMICROGRAPHY 





Makers of Complete Electrophoresus Apparatus 


SCIENTIFIC APPARATUS 
Klett-Summerson Photoelectric Colorimeters— 
Colorimeters — Nephelometers — Fluorimeters— 
Bio-Colorimeters — Comparators — Glass Stand- 
ards—Klett Reagents. 


Klett Manufacturing Co. ee hOR ROR’ ZO) & ume eo} a 


179 East 87 Street, New York, New York 























95 Madison Ave. New York 16, N. Y. 


? 


GAS METER 


a ce: | DRY TEST 
LABORATORY MODEL 


A portable direct reading meter that is used for measur- 
ing gas flow or gas volumes in basal metabolism by the 
Douglas bag method. The procedure was originally de- 
scribed by H. S. Newcomer. 

The 6” dial is graduated to 1 liter in 10 ml divisions. It 
has four small cumulative dials which make possible total- 
izing readings up to 10,000 liters. 

There are side arms for attaching 1/2”” O.D. corrugated 
rubber tubing; openings for attachment of a thermometer 
at the outlet and a manometer at gas inlet to permit ad- 
justment of gas volume. The sturdy meter case is equipped 
with a carrying handle. 

The capacity is approximately 3400 liters of air per 
hour. The pressure difference between inlet and outlet, at 
that rate of flow is approximately 2” of water (0.9 mm of 
mercury). Accuracy is within 12%. If the flow is inter- 
mittent, the error may increase a little. 


CAT. NO. 70-851 


PHIPPS ABIRD, ine. 


Manufacturers & Distributors of Scientific Equipment 
6th & Byrd Streets - Richmond, Va. 
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A modification of the 
Thomas-Van Slyke Magne- 
Matic® Blood Gas Apparatus 


Vibration-free magnetic 
agitation 


Interchangeable ball-and-socket 
glass joints 





MTN TNT NT TTT 


MAGNETIC 
BAR 





pare 


iy ; } 














Thomas 


Magne-Matic® Model \& 


VAN SLYKE-FOLCH APPARATUS 


A.H.T.CO. 


Incorporates magnetic stirring and other 
features of the Magne-Matic® Model 
of the Van Slyke Blood Gas Apparatus. 

For rapid quantitative microdetermi- 
nation of carbon in organic compounds 
by a wet combustion method. Complete 
oxidation of sample in one to three 
minutes. Also suitable for microdeter- 
minations of sulfate, phosphate, calejum 
and magnesium by changing the com- 
bustion tube. 

Cabinet of Formica and Stainless 
Steel. Includes enclosed magnetic stir- 
ring apparatus for rotating chemically 
inert stirring bar; speed control rheostat; 


timer, range 0 to 15 minutes, in 15- 
second intervals; and absorption cham- 
ber, 50 ml capacity, with A.H.T. Co. 
certificate of accuracy. Cup and tube 
on upper stopcock reversed for greater 
convenience. 


3599-X. Micro Combustion Apparatus, Thomas- 
Van Slyke-Folch, Magne-Matic® Model, (Patented). 
Complete outfit, with glassware, clamps, Tygon tubing, 
etc., as shown in illustration; with gas burner for 550 to 
750 B.T.U., but without mercury. With stirrer for use on 
115 volte, cc. OF: GS. 0s 000050 00c0e5eeeue On 408.00 
3599-Y. Heater, Electric, Thomas-Hankes, for use 
with above in place of gas burner. See L. V. Hankes, 
Analytical Chemistry, Vol. 27, No. 1, p. 166. For 
115 volts eccccccccccccces tOesO 


ARTHUR H. THOMAS COMPANY 


More and more laboratories rely on me. Laboratory Apparatus and Reagents 


VINE ST. AT 3RD ¢ PHILADELPHIA, PA, 





